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ANNOUNCEMENT. 


THE PROPRIETORS OF THE * FOUNDRY 
TRADE JOURNAL” BEG TO ANNOUNCE 
THAT THE OFFICES OF THE JOURNAL 
HAVE BEEN 


REMOVED TO 165, STRAND, 
LONDON, W.C. 


NOTICE. 


DATE OF PUBLICATION. 


we ING WITH THE JANUARY, 
ER THE “FOUNDRY TRADE 
FOU WILL Be PUBLISHED IN 


MONTH, 
ANY SUBSC RIRER HAVING _ DIFFI- 
ct LTY IN OBTAINING ( PROM PT- 
LY SHOULD NOTIFY THE PUBLISHER 
OF THE “FOUNDRY TR JOU 
165. STRAND, LONDON, W.,C., GIV 
THE NAME OF HIS LOCAL NinwsAGENT. 


FOUNDRY ... 
SUPERINTENDENTS and 
FOREMEN. 


£3 3s. od. 
Quarterly Prize. 


THE EDITOR OF THE “FOUNDRY 
TRADE JOU AL HAS PLEASURE IN 
OFFERING THE ABOVE PRIZE TO THE 
BEST PRACTIC AL PARTIC LE OF ABOUT 
1,000 WORDS, DEALING WITH WORK- 
SHOP. PRAC E_ IN IRON 
BR FOUNDING. OR ATTERN 
MAKING, SENT IN DURING BAC ‘H 
TER BY SU ee Or NTS AND 
MEN. THE ABOVE PRIZE 
COURSE BE IN ADDITION HE 
OL AL RATES FOR SUCH CONTRIBU- 


SUBSCRIPTIONS. 


THE SUBSCRIPTION TO THE “FOUN- 
DRY TRADE JOURNAL” IS 76 PER 
ANNUM. TO PLACE iT WITHIN THE 
REACH OF WORKING MOULDERS AND 
PATTERN -MAKERS, THE PROPRIETORS 
WILL ACCEPT SUBSCRIPTIONS, NOT 
LESS THAN THREE IN NUMBER FROM 
ONE SHOP, AT THE REDUCED RATE OF 
5/- PER ANNUM, SUCH ORDER TO BE 
COUNTERSIGNED BY THE SUPERIN- 
TENDENT OR FOREMAN OF THE SHOP, 
AS A GUARANTEE OF GOOD FAITH. 

THE CO-OPERATION OF SUPERIN. 
TENDENTS IS REQUESTED IN MAKING 
THIS CONCESSION KNOWN TO THEIR 
MEN. 


TO WORKING MOULDERS 
and 
PATTERN-MAKERS. 
£1 1s. od. 

Monthly Prize. ‘oe 


COMMENCING WITH THE FEBRUARY 
NUMBER, THE EDITOR OF _ “TH 
FOUNDRY TRADE JOURNAL” WISHES 
IT TO BE KNOWN AMONG WORKING 
MOULDERS AND _PATTERN-MAKERS, 
THAT THE SUM «F £1 Js. 04. WILL BE 
PAID -TO THE ONE SENDING IN THE 
BEST ILLUSTRATED DESCRIPTION OF 
A JOB RECENTLY DONE AT THEIR 
WORKS WHICH IS OF INTEREST TO 
THE TRADE. ALL DESCRIPTIONS TO 
BE WRITTEN ON ONE 

PAPER ONLY, AND TO 

REACH THE EDITOR BY JANUARY 1TH, 
FOR THE FEBRUARY NUMBER. 
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A WEST AFRICAN IRON WORKS.°® 


By C. V. Betiamy. 

To-pay there is, in the hinterland of 
the British colony of Lagos, West Africa, 
not more than three days’ journey from 
the coast, a small village whose inhabi- 


Fic. 1.—WasmInG THE PounpEep Cre. 


tants have been engaged in the extraction 
of iron for generations past, and where 
the methods are the same, probably, as 
those practised by the earliest workers in 
this metal. The people follow the habits 
of a life which, measured by our standard, 
would be termed savage, yet the existence 
of an industry such as is herein described 
removes from them this stigma. 
Although these smelting works are 
situated within one short day’s march of 
Oyo, the capital of the Yoruba country 
and the seat of the Alaffin or king of 
that nation, it is only recently that they 
have been visited by a white man. Be- 
fore making the expedition it was neces- 
sary, as an act of courtesy to the king, 
to obtain permission to do so, through the 
medium of the Aremo, the eldest son of 
the Alaffin, who stands in relation to his 
father much in the same position as the 
crown prince of a Royal house of Europe. 
The town of Oyo is situated at a distance 
of 35 miles to the northward of Ibadan, 
which is the upper terminus of the rail- 
way. The smelting village is about three 
or three and a-half days’ journey from 
Lagos, which is reached by steamers from 
Liverpool, trading to the west coast of 
Africa, in about seventeen days or less. 
On our journey evidences of charcoal- 


* Abstract of paper read before the Iron and 
Steel Institute, 


burning seemed to point to the proximity 
of our quest, and steps had to be taken 
to send ahead to warn the villagers of our 
approach and to explain that we desired 
to come in peace and to go in peace. This 
precaution is still necessary in many of 
the villages in these parts, because the 
ratives, being frequently extremely sus- 
picious of strangers, will sometimes aban- 
don their houses in a body and conceal 
themseives for days in the bush until the 
disturbing element has passed on. 

The community consists of about a hun- 
dred or a hundred and twenty souls, the 
whole of them men, women, and children 
down to the ages of five or six-—occupied 
in the smelting, etc., of iron. They have 
followed this avocation, as a separate 
tribe, apparentiy for generations, though 
not always in this same neighbourhood. 

The crude ore is mined in a manner 
strongly suggestive of the ancient stream- 
workings in Devon and Cornwall, and 
elsewhere. In mining parlance it may be 
described as “placer”; the ferruginous 
deposit is met with at a depth of not more 
than from 6 to 8 ft. below the surface of 
the ground, and occurs in a shale. This 
shale is excavated, with the aid of a rude 
pick, in pieces weighing from 3 to 5 Ibs., 
and is carried to the smelting works for 
treatment. This consists, firstly, in roast- 
ing it over night over a fire of green 
timber. The quantity of ore on each fire 
hardly exceeds a barrowful. The next 


Fic. anp Mortar. 


morning the ore is pulverised in an or- 
dinary wooden mortar. The poundings 
are screened until there is nothing re- 
maining in the mortar, the sieve consist- 
ing of a native made basket, rather openly 
woven, and they are then borne away to 
the river-side for the purpose of washing 
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or panning. This is carried out by women 
in the following manner : A hole is dug in 
the ground about 2 ft. deep, and about 2} 
ft. in diameter, and is filled with water to 
within about a foot of the top. Into this 
one of the women descends, provided with 
a calabash tray about 18 in. in diameter, 
into which she pours a quantity of ore 
poundings. She proceeds to wash this by 
means of a circular oscillating motion, 
by means of which the lighter, finer, and 
probably largely organic, matter is dis- 
carded, and falls to the bottom of the pit, 
while the heavier particles remain in the 
tray. When this has undergone washing 
sufficiently in the pit, it is set aside for 4 
further washing by a_ second woman 
seated on the ground near by. This 
second treatment consists in placing it in 


Fic. 3.—PLAN sHOWING ARRANGEMENT OF 
SHED. 


another tray and sluicing it in clear water. 
The ore is then deemed ready for the 
cupola, and the residue of finer material 
is thrown away. The washed ore is con- 
veyed to the smelting house and poured 
into the kiln, as occasion may require, in 
a damp state. 

There are in the village altogether 
eleven smelting houses, and as each is an 
exact reproduction of the other, it will 
only be necessary to describe one. Each 
shed measures from 25 to 26 ft. in length, 
by about 16 ft. in width, a doorway being 
provided at each end. The walls are built 
of clay-daub, and vary in height from 4 
to 6 ft. From the ground level to the 
ridge of the roof the height is about 5 ft., 
so that, although the roof is covered with 
a thatching of palm leaves, there is little 
chance of its becoming ignited by the 


flames from the cupola. These smelting 
houses are, in nearly every case, placed 
east and west along the longer axis. 

The principal feature of the interior is 
the cupola, which stands about the centre 
of the shed. It is built entirely of clay, 
and occupies a circular space, whose 
diameter is from 7 to 7} ft.; the height 
of the cupola from floor level to the crown 
of the dome is about 3 ft. 9 in. On the 
eastern side and facing one of the door- 
ways is the entrance to the cupola, the sill 
of which is about a foot below the floor, 
and an irregularly-shaped depression in 
the floor, about 4 ft. long and 3 ft. 4 in. 
wide, is provided to give access to the 
deorway, and therefore to the interior 
of the cupola. This doorway occupies 
about a fourth part of the circumference 
of the cupola, and around the remaining 
three-fourths there are seven rough coun- 
terforts, each measuring about or rather 
less than a foot every way, alternating 
with six openings through the walls of the 
cupola. The sides, top and bottom of 
each opening slope inwards and down- 
wards towards a point about the centre ef 
the base of the furnace. 

The dome of the cupola is rounded up 
on the outside slightly, and measures 
about 3 ft. 6 in. across, and a circular 
orifice or flue is left in the centre of the 
dome about 9 in. in diameter. A short 
distance below the curve of the dome a 
rope of twisted vines or creepers is passed 
round the cone and pegged down into 
the clay for the purpose of binding the 
walls securely together. 

The interior of the cupola measures in 
its greatest diameter about 2 ft. 6 in. 
at a height which corresponds to the floor 
level outside, and the bottom of the fur- 
nace, which is rounded, is about 2 ft. be- 
low this point. The height of the furnace 
is about 5 ft., and the space is of an 
elongated egg-shape section. The 
larger rounded end is, of course, at the 
bottom, and the sides taper inwards on 
easy curves towards the flue in the crown 
of the cupola. 

In the centre of the bottom of the 
cupola is an aperture about 3 or 4 in. 
in diameter, which communicates with a 
short tunnel! below the floor of the shed, 
to which access is had by means of a pit 
immediately inside the western entrance 
to the shed. On the northern side of this 
tunnel a branch is provided, passing out 
underneath the walls of the shed, which is 
provided for the purpose of carrying off 
any moisture which might accumulate in 
the tunne! during the rainy season. 

There are two other permanent featuros 
of the interior of the shed, one consisting 
in a small vertical oven about 2 ft. 6 in, 
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long and 1 ft. 10 in. wide by 4 ft. in 
height. This is employed for firing tke 
earthenware pipes, each about 2 ft. long 
and 1} in. internal diameter, through 
which the draught is led into the cupola. 
The other fixture is merely an ore bin 
about 4 ft. 8 in. long and 2 ft. 8 in. wide, 
the walls of which are about 9 in. high. 
In both cases these fittings are constructed 
of clay-daub. Around the rest of the 
shed the wall-space is occupied with stacks 
of charcoal, calabashes of flux and metal, 
tools, pestles and mortars, and a miscel- 
laneous assortment of articles. 


PLAN. 
Fic. 4.—Dertaits or 


The process of smelting occupies a 
period of about thirty-six hours. The 
first operation consists in closing the six 
vertical apertures by setting in each two 
earthenware pipes, one above the other, 
built around with charcoal, inclining 
downwards towards the centre of the 
bottom of the furnace where al! the pipes 
concentrate ; the opening is then sealed 
with clay, but the entrance to the furnace 
is not closed until the last moment. The 
actual charging of the cupola commences, 
firstly by closing the orifice in the bottom 


of the furnace which communicates with 
the tunnel, this being done with the aid 
of a cone of damp sind. Live charcoal is 
then placed in the centre of the cupola 
and the firing started; as soon as the fire 
is properly established, proceedings are 
taken for the closing of the door of the 
cupola. In this instance there are fixed 
three pairs of earthenware pipes in posi- 
tions corresponding with those fixed in 
the six vertical apertures around the 
cupola. They are, as in the other cases, 
packed around with charcoal and finally 
built around with a clay seal. 

The result of closing up the openings 
and of confining the inward flow of air to 
the pipes is immediately apparent by a 
brightening of the flame and a more brisk 
heat. It will be seen that there are al- 
together nine pairs of pipes supplying the 
necessary draught to the fire. The average 
diameter of each pipe is about 1.40 in. 
This gives a sectional area of, say, 1.54 
in. As the opening in the crown of the 
cupola is 9 in. in diameter, a simple 
calculation shows that the outlet is two 
and a-third times as great as the inlet; 
by this means forced draught is obtained 
in a very simple but effectual manner. 

As soon as the fire in the cupola is well 
established, a flux is thrown on to the 
fire through the flue in the crown of the 
cupola. This flux is obtained from the 
slag or refuse clinker from each successive 
smelting. How it was first obtained the 
headman of the village was not able to ex- 
plain, but he stated that it increased as 
time went on, because the yield of flux 
from each smelting was more than suffi- 
cient for any one subsequent operation. 
He acknowledged that, without the aid of 
the flux, they would not be able to carry 
on their work, and that if, by any mis- 
fortune, they became deprived of all their 
flux, their industry would cease. 

A cupola commences to be charged at 
daylight, about 5.30 a.m., and about two 
hours afterwards, when the fire is well 
alight, a quantity of flux, about 5 lbs. 
in weight, and about 2 bushels of char- 
coal, are thrown on to the fire. After 
a further lapse of about two hours, or, 
say, about 9.30 a.m., this flux is drawn off 
through the aperture in the bottom of 
the hearth communicating with the tun- 
nel, and a similar quantity of flux as be- 
fore, together with a similar quantity of 
charcoal, are added. This makes two 
charges of flux before any smelting is com- 
menced. Again, about two hours later, 
or, say, 11.30 a.m., this flux, the second 
charge, is drawn off, after which the fire 
is considered to have undergone sufficient 
cleaning, and the real operation of smelt- 
ing commences, 
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Firstly, about 5 lbs. of flux are ap- 
plied, then about 2 bushels of charcoal, 
the quantities being the same as in the 
former charges, but immediately after- 
wards a quantity of iron ore of the same 
weight as that of the flux, say, 5 lbs., in 
the washed state, and still moist, is 
thrown into the cupola. 

This operation of feeding the cupola 
with ore is repeated ten times from start 
to finish, but prior to each charge the 
flux is drawn off in the manner already 
described, and only upon the ninth and 
tenth, the final charging, and also im- 
mediately before the cupola is emptied, 
is the flux reckoned of any value for as- 
sisting in subsequent smeltings. These 
are, therefore, the residue of the eighth, 
ninth, and tenth charges. There are, 
therefore, three occasions during each fir- 


Fic. 5.—Toots, USED BY THE 
SMELTERS. 

1. Wooden scraper for raking out the fire. 2. 
Wooden crossbar with iron shoe. 3. Wooden 
trowel for handling hot clinker and flux. 4. Iron 
hook for hooking out the slag. 5. Iron pricker for 
opening hole in bottom of furnace : wooden handle. 
6. Axefor chopping wood. 7. An English two-foot 
tule to give scale. 8. Hammer for breaking up 
pig-iron. 9. Iron pricker with wooden handle, 
used in the same wayas No, 5. 10, Il. Wooden 
bars for opening and closing the air inlet pipes. 
Theiron of which these tools are made is pro- 

duced locally. 


ing when flux may be collected, and it may 
well be understood that the supply ex- 
ceeds requirements. 

The quantity of ore put in at each 
charge gradually increases- using the 
words of the head smelter—from about 
5 lbs. to 30 lbs. of ore, which maximum is 
reached upon the eighth charge, the last 
three being equal. The precise moment 
when the fire is ready for the reception of 


each successive lot of ore is a matter en- 
tirely of judgment and experience, but 
the interval is usually from two to three 
hours, a period of five hours being allowed 
to elapse between the last or tenth charge 
and the opening of the cupola. 

At the appointed time, and as soon as 
the cupola gives indications of being 
ready to be opened, one of the attendants 
descends into the tunnel communicating 
with the bottom of the cupola, and, with 
the aid of an iron pricker, opens out the 
orifice in the bottom, thus allowing the 
flux to run off. 

Then preparations are made to open the 
cupola, and, with the aid of a wooden 
crow-bar shod with iron, the clay seals 
over the six apertures are broken up, the 
earthenware pipes removed and thrown to 
spoil, and finally the doorway of the fur- 
nace is opened. The contents of live 
charcoal are raked out through the door- 
way with the aid of a wooden scraper; 
they are then drenched with water, and 
carried away. Then the smelted metal is 
revealed lying in the bottom of the fur- 
nace in a solid cake or pig. After a good 
deal of maneuvring, and when nearly all 
the charcoal has been withdrawn, a loop 
of green creeper from the forest is thrust 
in and hooked over the cake of metal, 
and by this means the latter is drawn 
forth out of the cupola, and eventually 
out of the shed, in a red-hot state, and is 
allowed to cool off until the following 
morning. 

The quantity of ore employed from first 
to last in charging each cupola would 
appear to be about 162 lbs. 

The weight of each pig of smelted metal 
as the yield of each operation would be, 
as near as one could judge, between 70 
and 80 Ibs. That is to say, that for every 
100 lbs. of ore thrown into the cupola 
46 lbs. of metal are produced. The remain- 
ing 54 per cent. of ore comes away in 
clinker from which the necessary flux for 
subsequent smeltings is selected, and the 
residue thrown to spoil. 

Probably the most remarkable feature 
in the whole of the process is this use of 
selected clinker for a flux. This may 
throw light upon what is now frequently 
a matter of doubt—namely, the medium 
employed by the ancients in their smelt- 
ing operations. 

The head smelter, in the course of many 
conversations on the subject, showed him- 
self to be extremely intelligent. Amongst 
other things he said that to the best of 
his knowledge there were no smelting 
works in this part of West Africa. He 
said that they supplied all the markets 
in the neighbourhood. 

The pig-iron, after it has cooled down 
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sufficiently, is broken up into convenient 
lumps for the purposes of sale or barter, 
and beyond this undergoes no ‘change 
whatever from the time it leaves the 
cupola to the time it reaches the smith’s 
shop, where the puddling is done. In 
order to witness this part of the work a 
visit was paid to a smithy in the town of 
Oyo on our return thither, and here again 
everything was of the most primitive 
character. 

The bellows consisted of a pair of cir- 
cular wooden bowls about a foot in 
diameter, connected by an air passage 
constructed of the same, from which two 
wooden pipes, to do duty for the tue-iron, 
lead to the hearth; over the top of each 
bowl is loosely secured an undressed geat- 
skin, to which is fastened in the centre 
of the bowl a long bamboo rod, one of 
which is held in'each hand. The skin is 


Fic. 6.—Grovr or SMELTERS. 
very slack, and by raising the lowering 
rods alternately a more or less continuous 
current of air is supplied to the hearth. 
There is no inlet valve to these bellows, 
and the air supply enters by the wooden 
tue-pipes, a space being left between the 
hearth stone and the nozzles for the pur- 
pose; the bellows and hearth rest upon 
the ground. 

The other fittings of the smithy were of 
a similarly primitive character. For 
heavier work a large smooth, undressed 
and water-worn stone does duty for an 
anvil, but for smaller work another anvil 
is provided like a silversmith’s, made of 
metal produced locally. The hammers 
look at first sight like so many rude lumps 
of iron roughly handled with the same, 
but a closer inspection shows them to ke 
systematically shaped and diamond-wise 
in section so 9s to expose a flat or a 
straight plane by a single turn of the 
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With 
puch simple means as these the smith 
puddles the iron which is smelted after 
the manner already explained. 


wrist; the pattern is ingenious. 


Getting into conversation with the 
smith, he explained that all the metal he 
used came from the smelting works which 
we had just visited, at Glaigbi; there 
was no regular price paid for it as there 
is no standard of weights and measures 
in the country, but it is exposed for sale 
in little heaps: this for threepence, that 
for sixpence, and so on. He could not 
give any idea of the market value of the 
metal, but of this some notion had been 
gained at the smelting works where, as 
we stood to witness the pig being drawn 
out of the kiln, we were told that the 
yield was good, and would fetch about ten 
shillings. We judged that the weight was 
about 60 lbs., at which rate the price 
would work out at 2d. per Ib., or 
£18 13s. 4d. per ton, or perhaps six times 
the price of pig-iron on the English 
market. 

Among the miscellaneous articles in this 
native smithy there happened to be an 
English rose-head nail, and for curiosity’s 
sake we asked the smith what he thought 
of such metal. His reply was of the most 
emphatic character, “It is no good !” 

In the case of another smithy which we 
visited in a village to the southward, we 
found the same lumps of native iron from 
the same works, but here it seemed that 
foreign influence was beginning to be felt, 
and a brisk trade was being carried on in 
reaping and pruning hooks, knives, etc., 
made out of hoop iron of the ordinary 
type imported from Europe. But the 
smith acknowledged with great frankness 
that they were only made to sell, and with 
many a shake of the head said that they 
did not last, as the metal was not to be 
compared with that of native manufac- 
ture. 

Not the least important feature in this 
industry is the marked regularity which 
characterised each operation and the 
enthusiasm which seemed to inspire the 
workers. It is strangely at variance with 
the usual custom of the Ethiopian. All 
indicated systematic control and the 
strong hand of authority and method only 
required by long practice. and passed on 
from one generation to the next. Each 
cupola is run on the share system under 
a separate section of the village. 


Wortn’s Lean Propvuction.—-Messrs. 
Julius Matton report the world’s produc- 
tion of lead in 1903 was 910,000 tons, as 
against 903,000 tons in 1902, 
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AN IMPROVED TEST BAR.* 
By 


In the early part of this year a com- 
mittee was formed by the American 
Society for Testing Materials for the pur- 
pose of deciding upon a set of specifica- 
tions for cast iron. This committee pro- 
pcsed for adoption what they called tho 
“arbitration bar,” which is a bar 15 in. 
long and 1} in. diameter, cast on end in 
dry sand. The universal adoption of this 
bar will go far towards placing the whole 
question of testing cast iron upon a fixed 
basis. 

Before we adopted the “arbitration 
bar” we used to take four separate tests 
from each air furnace heat, one each for 
chill, chemical analysis, tensile test and 
shrinkage, paying no regard to transverse 
strength and deflection. Now with the 
“arbitration bar’ we could get trans- 
verse, tensile, and chemical tests, but not 
shrinkage and chill, and to get these very 
important points of information I intro- 
duced what I venture to call an improve- 
ment on the “arbitration bar.” We have 
used this new bar with great success for 
about six months. 

Taking it for granted that a bar 15 in. 
long and 1} in. diameter was all that 
could be desired with regard to length 
and section, we adopted these dimensions, 
then made a core A and cast iron yoke B, 
placed as shown in the sketch, and pour- 
ing it from the top we produce the bar C, 
which has a small projection D. 

After cleaning the bar we knock off the 
projection and measure the depth of chill, 
then place it between the yoke in ths 
same position as it was when cast, keep- 
ing it close to the top end, and measure 
shrinkage with a tapered scale graduated 
to ,4, in. You will note that the bar 
being 15 in. long is one-fifth of the total 
length longer than 1 ft. To get the 
shrinkage per foot we deduct one-fifth 
from the shrinkage shown on the scale. 
This I found from actual measurements 
to be .02 higher than what appears in 
the casting, so that we consider .12 
shrinkage to be .10 in the casting, and, 


therefore, normal for general work. 
After measuring shrinkage the bar is 
broken on a testing machine, giving 


transverse strength and deflection; then 
one-half is turned and threaded accord- 
ing to standard specifications and tested 
for tensile strength. The other half is 
clamped on end in a jig and drilled in 
the clean broken section for the chemical 
analysis. Thus you see from the one bar 


* Read at a monthly meeting of the Pittsburg 
Foun?rymen’s Association. 


we get shrinkage, chill, transverse strain, 
deflection, tensile strength and chemical 
analysis. 

Samples of broken bars show a fine, 
clean, even fracture—a result attributed 
to the dry sand core. There are no signs 
of shot in the bars caused by metal fall- 
ing on to the iron yoke. The only trouble 
has been by pouring them when the iron 
would hardly come out of the ladle. Then 
there would be small holes in the bar. 
It is really surprising how cold the iron 
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ImprRovED Test Bar. 


can be and yet produce a solid bar. We 
rub a little dry plumbago on the ‘yoke 
where the metal strikes it, just enough 
to give. a polish. The core, being made 
with a piece of }-in. cold rolled steel baz 
just twisted out and not rapped at all, 
is perfect as to size and no blacking is 
used to make it skin well, because that 
would alter the size. The ccst of thesa 
cores is small; a boy can run six an hour 
very easily. 


B? 


| 
= 
4 t 
i 
4 
| 
? 
4 
GY 4 
4 
A } B 
INS 
4 4 SS 
| 
| 


212 THE FOUNDRY TRADE JOURNAL. 


THE BREAKAGE AND RENEWAL as well as the dates just given, are more 


OF A LARGE CYLINDER.* 


By Mr. Hector MacCott. 

Some time ago a fast passenger steamer 
returned to port with damaged machinery, 
She had a single screw turned by three- 
crank compound engines, the h.p. cylinder, 
working with steam of 95 lbs. pressure, 
being in the middle, exhausting into a 
low-pressure cylinder forward and _ into 
another aft. On the morning of the 
second day of the voyage loud pounding 
was heard in the h.p. cylinder, the engines 
were stopped, and it was found that the 
cylinder was damagel beyond repair. 

As soon as possible after the vessel's 
return, a contract was entered into for 
the renewal! of the h.p. piston rod, piston 
and cylinder, with other work in connec- 
tion therewith, the price being about 
£1,600, and the work guaranteed to be 
completed in eight weeks under a heavy 
penalty, with corresponding premium for 
earlier completion. It was arranged that 
the new piston should be finished one 
inch smaller in diameter than before, but 
the cylinder liner to be made of the 
original external diameter, and _ thus 
finished half an inch thicker, so as to 
admit of reboring to the original size, 
should that ever be required. The broken 
cylinder with double piston-valve casings 
had been cast in one, but, as the relative 
positions of the various parts permitted, 
it was considered better to cast the new 
cylinder and casings separately, bolting 
them together as shown in Figs. 1, 2 
and 3. 

On the second day the cylinder was 
disconnected and removed from the ship. 
On the third day the cylinder liner, 
weighing 5.05 tons, was cast. On the 
thirteenth day the cylinder, weighing 
8.6 tons, was cast. On the eighteenth day 
the valve casing, weighing 8.5 tons, was 
cast. On the morning of the forty- 
seventh day the whole work was sent out: 
of the shop complete. During the day 
the new cylinder was lifted into its place, 
and all the joints carefully tested and 
found to fit accurately. It was then lifted 
out for the application of jointing 
material, and, finally, bolted in place that 
day. On the fifty-sixth day from date 
of contract all the work was completed. 
The total weight of castings amounted to 
25.5 tons, and the detail of these weights, 


* Extract of paper read before the Institute of 
Engineers and Shipbuilders in Scotland. 


clearly seen in tabular form :— 


f 2—Cylinder out of ship. 


3—Liner cast, Weight 5.05 tons 
| 13—Cylinder cast, 86, 
Current Days | 18—Casings cast, ‘a 85 
rom 4 Other castings, ,, 3.35 ,, 
Date of Order | —_—_ 
| Total 25.50 


| 47—Work sent out of shop. 
(56—Work completed. 


As it may appear strange that the con- 
tract was finished exactly to time, it 
should be explained that as soon as it was 
evident that the work could be completed 
inside of that itme, a strong hint was 
given that payment of a premium was to 
be, as the Board of Trade instructions 
say, “discouraged.” It was then evident 
that, to parody a well-known newspaper 
phrase, a premium had been embodied in 
the contract, “not necessarily for pay- 
ment, nor as a guarantee of good faith,’ 
but solely to legalise the penalty. So 
overtime was eased off, and the work 
finished comfortably at the contract date. 
One of the obvious lessons learned from 
the occurrence is to arrange the relative 
positions of counter bore and piston pack- 
ing rings, so that the latter do not over- 
run the former at either end of the stroke. 
This was done by making the new h.p. 
piston as shown in Fig. 6; while the two 
l.p. pistons were altered, as shown in 
Fig. 5, to effect the same purpose. But, 
as the practice is now general, nothing 
more need be said on the subject. 

A more important lesson, both to en- 
gineers and to shipowners, is the advantage 
of subdividing large cylinder castings. It 
has been too long the custom in this dis- 
trict to look upon the cylinder as a th‘ng 
of which one cannot have too much in a 
single casting. Large and complicated 
cylinders have not only valve cases cast 
on, but sometimes small fittings, causing 
the ironfounder to run unnecessary risks, 
and involving the engine builder in extra 
expense machining small parts on large 
and costly machines, with consequent 
delay in completing the various opera- 
tions. Probably one reason for this 
practice is that on the upper reaches of 
the river the foundry is almost entirely 
dissociated, both financially and_ geo- 
graphically, from the engine works. The 
engineer too often looks upon the foundry 
as a dirty, smoky place, to be avoided as 
much as possible, whereas it is a depart- 
ment of his business in which an in- 
telligent interest will be well repaid. The 
ironfounders with some pride in his art will 
do his best to cast structures of which 
his experience disapproves, but it would 
be to the advantage of both if his brother, 
the engineer, regularly conferred with 
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him. In the present instance the renewal 
might have been done in half the time 
had the cylinder body, bottom, and valve 
casing been cast separately, and, while 
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four weeks would have been of enormous 
value to the owners, the suggested method 
of construction need not have increased 
the original cost. 
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BLOWERS FOR CUPOLAS. 


From an interesting pamphlet entitled 
“Steel Pressure Blowers,” issued by the 
Buffalo Forge Company, of 39, Victoria 
Street, S.W., we extract the following 
relative to blowers for cupola service :— 

A proper air supply to the cupola is 
the chief consideration leading to 
economical, rapid, and continuous melt- 
ing, and also to the fine quality of iron 
obtained. It further results in the most 
economical fuel ratio. The steady trend 
of foundry cupola practice has been to 
decrease the blast pressure and increase 
the tuyere area, so as to supply the neces- 
sary air volume at as low pressure as is 
practicable. This has been found to give 
the best results with the least power con- 
sumption.. Owing to the decreased den- 
sity of air in warm weather, it becomes 
necessary to supply a greater volume of air 
than is required in cold weather to melt 
the same quantity of iron. At such 
times, the flexibility of an independent 
engine or motor for driving the blower 
will be appreciated. 

In order to reduce frictional losses, all 
blast piping should be of ample diameter, 
free from sharp bends, and as short as 
possible. Blast gates should be included 
in every installation. 

These blowers may be built as up-blast, 
down-blast, top-horizontal or bottom-hori- 
zontal discharge fans. The hand of a fan 
or blower is determined by the side on 
which the pulley is situated. Standing 
facing, or nearest to the discharge outlet. 
a fan is right or left hand according to 
whether the pulley is on the right or left 
hand side. The following is a table of 
speeds and capacities for cupola service : 


| 


28 | Eb. | 
> 22 & 
4 20 8 4,732 1,545 666 
5 25 8 4,209 2,321 773 
6 30 8 3,660 3,093 951 
7 35 8 3,244 4218 1,486 
8 40 8 2,948 5,425 2,199 
9 45 10 2,785 7,818 3,2 
10 55 10 2.195 11,295 4,933 
ll 65 12 1,952 16,955 7,707 
11} 52 12 1,647 22,607 10,276 
lz 12 1,625 25,836 11,744 
4 20 i) 5,030 1,617 717 
4 25 10 4,726 2,600 867 
6 30 10 4,108 3,671 1,067 
7 35 10 3,612 4,777 1,668 
8 40 10 3,310 6,082 2.469 
9 45 12 2,260 8,593 3,523 
10 55 12 2.413 12,378 5,431 
ll 65 14 2,116 18,357 8,358 
11} 72 u 1,797 25,176 11,144 
12 St lt 1,i75 28,019 12,730 
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A NEW FOUNDRY OF AMERICAN 
DESIGN. 


It is often the case that the designer 
gives almost his entire attention to the 
plant within doors, to the neglect of the 
exterior and the building itself. It is worthy 
of remark that in the new foundry 
recently erected by the Hilles & Jones 
Company et Wilmington, Del., this has 
not been the case. This building has a 
large part of its exterior of glass, afford- 
ing unusually good lighting to the shop 
within. Ventilation has been given 
equally thoughtful consideration. The 
principal points of interest in the new 
building, aside from its novel method of 
construction, are the outdoor facilities 
for the handling of raw material and pro- 
duct, and the modern interior equipment. 
The pre-existing buildings inelude a pat- 
tern shop and storage, an erecting shop, 
machine shop, various sheds and store- 
houses. 


The Foundry Building. 


The building occupies a site 210 by 
250 ft., and is new with the exception of 
a wing along one side and a low brick 
building at the rear, which have been 
made parts of the complete structure. 
The walls of the new part are of concrete 
to a height of 14 ft., and are of glass set 
in iron framework the remainder of the 
distance to the roof. A monitor, 20 :t. 
wide and 7 ft. high at the centre, having 
glass sides and top, extends the length ot 
the building along the ridge. The 
windows in the monitor and the alternate 
lights in the lowest row along the side 
walls are hinged at their centres, and 
may be opened or closed by chains. 
Hammered glass } in. thick is used in 
the walls and monitor. It is interesting 
to add that the total glass area is some 
19,000 square feet. The roof consists «f 
blocks of reinforced cinder concrete, laid 
in an iron supporting frame, pointed with 
cement and covered with magnesia roof- 
ing material, which is both fire and water 

roof. 

The heating and ventilating plant is 
a hot air plenum system, consisting of a 
steam driven fan blowing air, which has 
been heated by contact with steam coils, 
through galvanised iron distributing pipes 
to the various parts of the building. The 
air will ordinarily be taken from the out- 
side, but in extreme weather the larger 
part will be taken from the inside of the 
building. This will ensure a comfortable 
shop for the workman, with abundance of 
fresh air at all times, as the cubical con- 
tents per occupant is very large. 
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Interior Arrangement. 


The charging floor extends from the 
rear of the building to a point within 
80 ft. of the front, and is itself 180 ft. 
long, 10 ft. of it projecting from the build- 
ing, forming a platform to receive 
materiai from an outdoor travelling 
crane. The charging platform is about 
40 ft. wide, and is approximately in the 
centre of the combined floor of the old 
and new parts. It is 19 ft. above the 
floor. An elevated trestle leads from the 
railway ‘tracks into the building along- 
side of the charging platform. The rails 
are at a height of 15 ft. from the floor, 
bringing the floor level of the wagons to 
the level of the charging platform. On 
this trestle coke and iron are brought to 
the charging floor and large castings are 
removed from the foundry. A jib crAine 
on the charging floor, having an air hoist, 
is used for handling coke and iron from 
wagons on the trestle to the charging plat- 
form. 

Large Castings Department. 


The large castings department is served 
by two four-motor cranes of 75-ft. span, 
which also cover the elevated trestle. 
One has a capacity of 40 tons and the 
other 20 tons, and each has a 5-ton 
auxiliary hoist. These cranes are used for 
the handling of large patterns, ladles and 
castings about the foundry, and also, as 
just indicated, for loading finished work. 
When a casting requires machine work 
other than can be performed by pneumatic 
or hand tools it is taken on a low plat- 
form car along a short track leading from 
the centre of the side of the foundry over 
and through the erecting shop. Finished 
castings are shipped directly from the 
erecting shop, as a spur from the main 
line of the railway connects with its 
track system. The cupolas, two in num- 
ber, are placed at about the centre of the 
length of the building and rise through the 
charging floor at one side. The doors for 
charging the cupolas open directly upon the 
charging floor. The floor itself is of plate 
iron and on it are laid narrow gauge 
tracks for the handling of material over 
its area. At a point near the cupolas a 
platform scale is inserted in the line of 
the track for weighing the proportions of 
the charges. A plan of the tracking on 
the charging floor is given in Fig. 1, 
being marked A. The track marked B 
is on the main floor of the foundry. The 
narrow gauge tracking and equipment, 
including 10 or 12 cars of box and flat 
type, were furnished by Messrs. Arthur 
Koppel. The capacity of the foundry 


is 15,000,000 lbs. per year, and single 
castings can be made weighing as much as 
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150,000 Ibs. The first heat was run cn 
June 20 last. 

The space under the charging floor ac- 
commodates a sand storage and mixing 
space, a blower room and a large double 
core oven. It is double in the sense that 
it may be used in halves by closing a 
sliding partition midway of its length. 
A separate fireplace serves each half. 
The sliding partition and the doors at 
both ends of the core oven are of the 
Kinnear rolling iron type. Two tracks of 
standard gauge width extend through the 
oven from the core room to the foundry. 

The two new cupolas are Paxson-Colliau 
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The outdoor crane at the rear of the 
building is a 5-ton Shaw electric crane, 
and covers a span of 40 ft. In addition 
to serving the trestle and charging plat- 
form in the yard beneath it it is used 
for breaking castings, a large weight 
being raised by means of the hoist and 
dropped upon the casting to be broken. 

Among the interesting machines in the 
foundry is a magnetic separator, built by 
the Dings Electro Magnetic Separator 
Company. It is used to recover the avail- 
able iron from cupola cinder, gangway 
scrapings, chipping room dirt and foundry 
offal. The machine has a capacity of 100 


Fic. 1.—PLan anp Part Etevation oF Founpry 


BUILDING. 


metal per hour. The larger one has a 
76-in. shell and a 14-ton per hour capacity. 
The blowers serving these cupolas are in 
the room set apart for that purpose under 
the charging floor and, being near by, the 
pipe lines are short. The smaller blower 
has a capacity of 22 cubic feet per revolu- 
tion, and is driven at a speed of 225 
revolutions per minute by a 35 h.p. West- 
inghouse motor. The larger blower has 
a capacity of 35 cubic feet per revolution, 
and runs at 200 revolutions per minute, 
being driven by a 50 h.p. Westinghouse 
motor. Five ladles of various sizes are on 
hand for use according to the require- 
ments, the two largest being of 15 tons 
capacity each. 


type. The smaller one has a shell 63 in. to 150 cubic feet per hour, or as fast as 
in diameter and a capacity of 9 tons of one man _ will naturally shovel the 
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Fie. 2.—PLan oF 
GENERAL ARRANGEMENT. 


material, and is driven by a } h.p. con- 
tained motor, making it possible to shift 
its location at any time with little 
trouble. The separator consists of a 
cylinder inclined from its inlet to its dis- 
charge end, and is of wire screen with the 
exception of a solid part of brass near the 
discharge end, where all the fine dirt has 
been separated from the material. 
Through this brass ring the poles of 
numerous electro magnets project. These 


are automatically magnetised while pass- 
ing under the work and demagnetised at 
the highest point of their travel, dropping 
the iron which has been raised with them 
into a chute extending out from the open 
end. The cylinder is high enough from 
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the floor to permit wheelbarrows to be 
placed underneath to receive the different 
separations, and yet is low enough to per- 
mit of conveniently shovelling the material 
into the machine from the floor. It re- 
quires only about } h.p. for both its 
electrical and mechanical operation, and 
makes three separations—sand, coke, and 
iron. The pieces of coke, slag, and non- 
magnetic material too large to pass the 
screen are delivered from the end of the 
cylinder into a chute extending under the 
separator. 

Another interesting machine is a port- 
able mould dryer built by Thomas Shed- 
den & Sons of Paisley, Scotland. It is 
arranged to be placed directly over the 
mould to be dried, and contains a coke 
furnace, through which a draft of air is 
forced by a Buffalo Forge Company’s 
motor driven blower. The air is directed 
down into the mould and escapes through 
the runners. 

The old wing contains the small cast- 
ings foundry, cleaning rooms, a_black- 
smith shop, a carpenter shop and the 
core department. That section lying be- 
tween the core department and the large 
foundry opposite the end of the charging 
platform :s served by an electric 10-ton 
crane of 40-ft. span. This space is used 
for fitting up flasks. On all large cast- 
ings and on smaller standard work heavy 
iron flasks are used, which reduce the 
danger of accidents and produce work true 
to the patterns. These flasks are built 
upon a unit system, and consist of 
standard cast iron sections, flanged at 
their edges and bolted together. From 
them may be assembled flasks of any 
height or rectangular dimensions in even 
foot units. A large stock of these flask 
parts has been made a feature of the 
foundry equipment. The core room 
proper contains a 5-ton crane of 46-ft. 
span. The blacksmith shop and carpenter 
shop are used only for such work in their 
lines as is required in the foundry, such 
as the making of flasks or flask parts, 
wrought iron clamps and_ reinforcing 
pieces, ete. The smith shop contains a 
forge, and a rattler and emery wheels, 
which are accessories to the cleaning de- 
partment. The rattler and emery wheeis 
are belted from a short line shaft, which 
is driven by a 25 h.p. motor. 

The small castings foundry uses an old 
50-in. cupola, and contains a hand jib 
crane, both of which were left in place 
at the time alterations were made. In 
this department it is the intention to use 
moulding machines for as much of the 
work as possible. 

Adjoining the small castings foundry in 
the space under the charging platform 
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is the sand storage and mixing depart- 
ment serving both foundries. A sand 
sifter is installed in this space, which con- 
sists of two revolving screens of hexagonal 
cross section, }-in. mesh, overhung on a 
shaft which is driven at the centre 
through a worm and worm wheel by belt 
from a ? h.p. motor. The outer ends are 
open to receive the sand, and the inner 
ends are closed, and carry cams operating 
bell crank bumpers, which jar the screens 
and detach all the dirt adhering in the 
meshes. 


Pattern Shop and Storage. 

The pattern shop and storage building 
contains two stories and a basement, 
wherein all the line shafting and counter- 
shafts for the power using machinery ex- 
cept the cranes is located. The pattern 
shop is on the main floor, and all the 
machines, including a band saw, jointer, 
circular saw, surfacer and two lathes, are 
belted through the floor to their respec- 
tive countershafts beneath. The power is 
furnished by a 35 h.p. Westinghouse 
motor direct connected to the line shaft. 
The second floor is the pattern storage. 
One 2}-ton crane with electric hoists and 
hand travel, handles the heavier patterns, 
and two other cranes of same make and 
size serve the pattern shop. For lifting 
patterns from the main floor to the 
storage floor the upstairs crane is used. 
There is a section of the floor near the 
rear of the building which is removable 
for this purpose. The large covers which 
close it are easily removed by the crane 
and set to one side while transfers are 
being made. 

A systematic proceeding marks the 
handling and storage of the patterns in 
the pattern storage building. The smaller 
patterns are placed on racks, which are 
numbered and lettered, and a record is 
kept of the location of each pattern, and 
whether or not it is in use. When a 
pattern is called for by the foundry it is 
taken from the racks in the storehouse 
and placed in a rack in the foundry. 
After the pattern has been used it is 
placed in another rack, which is marked 
“For Finished Work,” and from there it 
is returned to the storehouse. We are in- 
debted to the “Iron Age” for the above 
particulars. 

——o 


Tue British ENGINEERING CoMPANY OF 
Ecyrt, Limirep, has been formed for the 
representation in Egypt of Dick, Kerr & 
Company, Limited, Callender’s Cable and 
Construction Company, Limited, Babcock 
& Wilcox, Limited, Gwynnes, Limited, 
and Jas. Gibb & Company. 


ii 


THE FOUNDRY TRADE JOURNAL. 


CHARACTERISTICS WHICH MAKE 
IRON VALUABLE. 


The chief characteristics which make 
iron valuable are its softness, its fluidity, 
and its low shrinkage. These three 
properties are dependent upon the solu- 
tion of the carbon and iron. 

We have been repeatedly told in stereo- 
typed phrases that combined carbon 
hardens iron and that graphitic carbon 
softens iron. In considering the reason 
for the softness of cast iron we must take 
silicon into consideration. Graphitic car- 
bon is formed by a separation of carbon 
from the iron as it cools, due to the fact 
that the iron can hold only so much car- 
bon is solution at a certain temperature, 
and that when the iron is cold it can hold 
but a comparatively small amount in com- 
bination. By introducing the element 
silicon we find that the same softness in 
cast iron can be produced with lower 
carbon. This is due to the fact that iron 
which contains silicon will hold less car- 
bon in solution. Consequently, two irons 
which contain the same carbon and dif- 
ferent silicon will vary in softness, The 
iron which contains the most silicon will 
have more of its carbon in the graphitic 
state. Pure iron will hold in solution in 
the solid state about 1 per cent. of car- 
bon. This is the so-called combined car- 
bon which hardens iron. Irons containing 
silicon will hold less carbon in the com- 
bined state, and in this manner silicon 
acts as an important factor in softening 
iron. 

Graphitic carbon softens iron first be- 
cause it serves to destroy the continuity 
of the iron, making it less dense and 
easier to penetrate, and, second, because 
it acts as a lubricant to the tool which 
is used for cutting it. 


Fluidity. 

Fluidity of cast iron refers to the 
length of time that the iron will remain 
liquid. The fluidity of a substance is to 
a large extent a question of temperature. 
The prolongation of this fluidity is a ques- 
tion of composition. 

When carbon dissolves in iron latent 
heat must be supplied to the carbon to 
change its condition. Heat must be 
furnished to melt iron and for every unit 
of heat applied there is a corresponding 
rise in the temperature of the iron. The 
latent heat which is used up in changing 
the solid carbon into dissolved carbon 
causes no rise in temperature. It is the 


* From a paper by H. E. Field, before the New 
England Foundrymen’s Association. 
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same heat absorbed in the change of 
water to steam. 

All molten cast iron contains carbon in 
solution. Heat has been rendered latent 
in dissolving this carbon and heat must 
be given up when this carbon separates 
from solution. As cast iron cools its 
ability to hold carbon in solution de- 
creases and the carbon separates out. 
As it separates out the heat which was 
rendered latent by its solution is given 
up. This will account for the fluidity 
of cast iron. In the first place iron will 
live longer in the ladle than will steel, 
due to the fact that the carbon gradually 
separates out as the iron cools and gives 
up its latent heat, which prolongs the 
cooling of the iron. The more important 
action, however, takes place during cast- 
ing. When the iron comes in contact 
with the sides of the mould, the latter 
takes heat from the iron, thus lowering 
its temperature. At the moment the tem- 
perature is lowered carbon separates out 
of the iron, and in separating out gives 
up heat. This heat prolongs the fluidity 
of the iron just at the instant when it re- 
quires this fluidity to fill the smallest 
corners of the mould. 


Shrinkage. 

Shrinkage and lack of shrinkage in 
cast iron are accounted for by the relation 
of carbon to iron. Cast steel contains a 
comparatively small amount of carbon; 
cast iron contains carbon up to 4 per 
cent. The chief difference in their com- 
position is in the amount of carbon and 
silicon they contain. ‘Cast steel shrinks 
much more than cast iron. Inasmuch as 
the chief difference in composition is a 
difference in the carbon and silicon pre- 
sent, we can safely consider that the 
variation in shrinkage must be due to 
this cause. ' 

As the molten steel comes in contact 
with the mould it solidifies, forming a 
shell the shape of the mould. This shell 
will rapidly grow thicker as the steel 
cools. But inasmuch as the steel in a 
hot molten state occupies more space than 
it does in a cold solid state, there would 
be left in the inside of the casting a 
cavity the size of which would be equal 
to the difference between the volume of 
the molten steel and the volume of the 
cold steel. This is not exactly correct, 
however, as the contraction which sets 
in as soon as the shell forms on the out- 
side of the casting somewhat reduces this 
internal shrinkage. 

Cast iron acts in a similar manner when 
poured into a mould. The iron sets, 
taking the conform of the mould. This 
shell increases in thickness as the iron 
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cools, but in place of the uniform product 
noted in steei we will have a mixture of 
graphitic carbon and iron due to the 
separation of the graphitic carbon from 
the iron in cooling. ‘the specific gravity 
of cast iron decreases as the percentage 
of graphitic carbon increases, or, in other 
words, the weight of a unit volume of cast 
iron will be less as the percentage <f 
graphitic carbon increases. Conversely, 
then, a unit weight of cast iron 
will occupy more space as the per- 
centage of free carbon increases. The 
slower the cast iron cools the greater 
will be the proportion of carbon 
separating out as graphitic carbon. 
The rate of cooling depends upon the 
rapidity with which the surrounding 
mould will conduct away the heat. After 
the iron is cast into the mould the mould 
will gradually heat up and the hotter it 
gets the more slowly will it conduct away 
the -heat from the casting. The shell 
formed on the casting helps to keep the 
inside of the casting hot and it will there- 
fore cool more and more slowly as ‘t 
cools from the outside toward the centre. 
Consequently, more and more carbon will 
be found in the graphitic condition as we 
near the centre. We find, therefore, that 
the graphite separating out in the centre 
of the casting takes up more room than 
would the iron without the graphite and 
thus tends to fill up the hole which would 
otherwise have been formed in the cool- 
ing of the iron, 

Silicon aids in reducing shrinkage by 
its action in forcing graphitic carbon out 
of solution. Its effect is therefore in- 
direct. An excess of silicon over the 
amount necessary to force the desired 
amount of carbon out of solution would 
tend to increase rather than to decrease 
the shrinkage. 


Parrerns AND Merat DistrisuTion.— 
It is of great importance to so proportion 
a pattern that the metal will be dis- 
tributed so as to meet all the strains likely 
to be caused by the machine of which the 
casting is to be a part. In addition to 
this, it must te remembered that pat- 
terns constructed solely in accordance 
with that idea would, in some cases, be 
of no use whatever, as they could not be 
cast. from and perfect castings secured. 
This means that the internal strains of 
a mass of cooling iron must be considered 
and provision made for meeting and ab- 
sorbing such strains. It is then some- 
times necessary to put in much more iron 
than strength requires, in order to secure 
a casting that will not crack in cooling. 
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NOTES ON LUTESAND CEMENTS.* 


From a recent paper by Mr. Samuel S. 
Sadtler we extract the following :— 

Lutes and cements may be classified as 
follows : — 

1. Water- and steam- 
proof. 
. Oil-proof. 
. Elastic. 
. General purposes. 
. Marine glue. 
. Gaskets. 
- Machinists’. 
. Leather (belting). 
. Crucible, iron, and 
stone. 
10. Core compounds. 

1. Water-Proof Compositions.—Of use 
to engineers are the asphalt fluid coatings. 
Asphalt is entirely soiuble in benzol or 
toluol, which are about its cheapest sol- 
vents. Tar and pitch are sometimes used 
in this connection, but they contain im- 
purities. The asphalt alone is somewhat 
pervious to water, and this is improved by 
adding about one-fourth its weight of 
parafiin, and made better if in addition a 
littie boiled linseed oil is added also. For 
thicker compositions, where body is re- 
quired, asbestos, stone powder, cement, 
ete., may be added as fillers. 

Lutes of linseed oil thickened with clay, 
asbestos, red or white lead, etc., are water- 
proof if made thick enough. These are 
much used for steam joints. 

2. Oil-Proof.—The most useful lute for 
small leaks, etc., is the well-known “ hek- 
tograph composition,” as follows :—Good 
glue or gelatine, 2 parts; glycerine, 1 
part; water, 7 parts. This is applied 
warm and stiffens quickly on cooling. 
Another very useful composition is a stiff 
paste of molasses and flour. One of the 
strongest cements, and one which is really 
oil-proof, water-proof, acid-proof, and proof 
to almost everything, is a stiff paste of 
glycerine and litharge. If a little water is 
added, it sets more slowly, which is often 
an advantage. A solution of silicate of 
soda made into a stiff paste with carbon- 
ate of lime, gets hard in six to eight hours. 

3. Elastic ('ements.—The various cements 
containing rubber are elastic, if it is in 
predominating amount. The most useful 
single rubber lute is probably the so-called 
Hart’s india-rubber cement. Equal parts 
of raw linseed oil and pure masticated 
rubber are digested together by heating 
and this mixture made into a stiff putty 
with fine “paper stock” asbestos. It is 
more convenient, however, to dissolve the 
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rubber first in carbon disulphide, and after 
mixing the oil with it, to let the solvent 
evaporate spontaneously. 

4. General Purposes.—One of the most 
useful is plaster of Paris, and especially 
when mixed with asbestos, straw, flush 
trimmings, hair, broken stone, etc., used 
according to temperature, strain, and 
other conditions. A putty of flour and 
molasses is a good composition to keep in 
a works ready for quick application when 
needed. It serves almost any purpose at 
moderate temperatures for a time. Casein 
compositions have great strength. 

5. Marine Glue.—This can be purchased 
almost as cheaply as made. 

6. Gasket Compositions.—Of course, al- 
most any cementing substance may be 
used with rings of asbestos. ete., for 
gaskets. but there are some to choose 
especially for that purpose. 

With regard to asphalt, tar. pitch, and 
petroleum residum. the author recom- 
mends soft or hard pitch, as may be de- 
sired, because there are no light oils or 
water to go off at iow heats. and the free 
carbon and compounds very high in carbon 
are good fillers to asbestos gaskets at high 
temperatures. Silicate of soda by itself 
is much used, but is sometimes advan- 
tageously mixed with casein, fine sand, 
clay, asbestos, carbonate of lime, caustic 
lime, magnesia, oxides of heavy metals, 
such as lead, zinc, and iron, and powdered 
barytes. A few that might be selected are 
— silicate of soda and asbestos; silicate of 
soda and fine sand; silicate of soda and 
fire-clay. 

7. Machinists’ Cements.—These are the 
well-known red and white leads. The red 
lead is often diluted with an equal bulk of 
silica or other inert substance so as to make 
it less powdery. The best way to do this, 
however, is to add rubber or gutta-percha 
to the ou as follows :—Linseed oil, 6 parts 
by weight; rubber or gutta-percha, 1 part 
by weight. The rubber or gutta-percha is 
dissolved in sufficient carbon disulphide 
to give it the consistency of molasses, 
mixed with the oil, and left exposed to the 
air for about twenty-four hours. The red 
lead is then mixed to a putty. Oxide of 
iron makes a less brittle cement than red 
lead. Probably fish oils and red lead 
would make good lutes of the class for 
joining pipes, as the fish oils are not such 
strong drying oils as linseed, and their use 
might be a case of permissible substitution 
rather than adulteration. 

8. Leather Cements.—(For leather belt- 
ing.) This subject is treated fully and 
well in various books. 

9. So-called Tron, Stone, and Crweible 
Cements.—These are all hard, stone-like 
compositions. The oxychloride cements, 


consisting essentially of oxychlorides of 
magnesium and zinc, are very hard and are 
mucn used in engineering construction. 

Stone Cements.—Two formule are :— 
Zinc oxide or magnesium oxide, 2 parts; 
zine or magnesium chloride, 1 part; water 
to make a paste. 

When dry, these become very hard and 
strong. Powdered stone is generally used 
as a diluent. 

Iron Cements.—When iron in a fine state 
of division, as in fresh filings or cast-iron 
borings that have been powdered, is mixed 
with an oxidising agent, such as manganese 
dioxide or a substance electro-negative to 
iron, such as sulphur, in a good conducting 
solution like salt of salammoniac, galvanic 
action sets in very rapidly, and the iron 
swells, by forming iron oxide, and cements 
the mass together. It is best diluted with 
Portland cement. A formule from 
memory is:—Iron filings, 40 parts; man- 
ganese dioxide, or flowers of sulphur, 10 
parts; salammoniac, 1 part; Portland 
cement, 20 to 40 parts; water to form a 
paste. These cements are used exten- 
sively in foundries. 

Crucible Cements.—Mixtures o1 clay and 
borax in which the clay predominates. 
Silicate of soda and powdered glass or sand 
are the best known compounds for cement- 
ing lids on crucibles, etc. Sometimes the 
“jron cements” are used for such pur- 
poses, or iron filings and a little man- 
ganese dioxide are added to the above 
compositions for crucible cements. 

10. Core Compounds.—Some of the sub- 
stances suitable are: Dextrin, spoiled pota- 
toes, grain and starchy materials, molasses, 
glucose, clay, sand, loams, bituminous coal, 
pitch, asphalt and tar, oxychloride cement 
and Portland cement. Most of these have 
been used as core compounds, those most 
advantageously employed being probably 
flour, or meal of some kind, dextrin and 
molasses. 

— 


Foreine Roiis.—-Forging rolls are now 
used for making many articles in whole 
or in part formerly made on hammers 
such as fork tines, brake shoe keys, horse 
nails, harrow dises, sucker rod _ joint 
straps, tapering plough beams, ends of 
springs, etc. A piece of work may be 
instanced in which a bar 1 by } in. had 
75 in., of it drawn to a length of 
16 in. at a single pass in eccentric rolls, 
most of its cross section being reduced 
to | by 18 in., the actual time of con- 
tact being less than one-half second. The 
same work under a hammer would have 
taken many times as long. The die face 
line of travel in these rolls was 14 in. 
diameter and the speed very high. 
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THE EXHAUST SYSTEM OF DUST 
COLLECTING AS APPLIED TO 
GRINDING MACHINERY, ETC. * 


By Vernon I. Norsury WILLiAMs 
(Manchester). 


THERE are at the present time many 
manufacturing firms using grinding 
machines of all classes, who, while in other 
respects quite up-to-date, have not as yet 
adopted in their works the exhaust system 
of dust collecting, the merits of which it 
is the desire of the author to bring for- 
ward in this paper. It is now no longer 
necessary to conduct grinding operations 
in a dust-laden atmosphere with the con- 
sequent evil effects on both operator and 
machine, as the dust is drawn away along 
the pipes immediately it is produced. 

The system has proved a valuable one : 
(1) In satisfying the conditions laid 
down in the Factory Acts relating to 
emery grinding processes, etc. (2) In 
prolonging the life of a machine which 
would otherwise become inaccurate, owing 
to the emery working itself into the slides 
and bearings. 

In laying out an exhaust system for 
grinding machines, sand-blast apparatus, 
etc., it is essential in the first place to de- 
cide :—(a) The total number of machines 
to be served, and their position with re- 
gard to the fan. (b) The diameter of 
service pipe required to each machine. 
(c) The number of machines which it is 
probable will require serving at any one 
time. (d) The type of exhauster to be 
used and method of driving. (e) The 
form of dust collector to be used outside 
the building. 

(a) In deciding the number of machines 
which shall be served, it is advantageous 
to allow for a certain reserve. If the 
reserve were not allowed for, and at some 
future time it became necessary to add 
more machines, the efficiency of the system 
might become seriously impaired and occa- 
sion a large deposit of emery in the 


pipes. 

(b) It will be found that a 6-in. pipe 
is sufficiently large for the heavier grind- 
ing machines, while a 4-in. pipe will effi- 
ciently serve the smaller. Of course, each 
machine must be fitted with a hood or 
guard which is. exactly suited to its par- 
ticular functions. If this is not done, a 
great deal of the suction will be lost. 

(c) It is advisable to form some sort of 
an estimate of the number of machines 
likely to be running at one time. If the 
system were designed to take all the 
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machines at once, it would be needlessly 
large in the majority of cases, as it is 
more likely than not that from 15 to 20 
per cent. of the machines are idle. 

(d) The exhauster fan is an important 
art of the system. It should be stiffly 
uilt, well balanced, free from excessive 

vibration, and capable of running for 
long periods without attention. This last 
requirement is usually provided for 
by the use of oil-ring bearings. There are 
numbers of well-made fans on the market 
embodying these features and designed 
practically on the same lines. The cir- 
cular inlet is at one side of the spirally- 
formed fan-case, and concentric with the 


Fie. 1. 


fan-shaft, the two bearings for which are 
usually placed at the opposite side and 
outside the casing. In the particular 
system herein described, the fan was pro- 
vided with one bearing on either side of 
the casing. There may be a slight advan- 
tage in the former arrangement, as far as 
the free passage of air through the inlet 
is concerned, but the author is of opinion 
that this is more than counterbalanced by 
the sweeter running and freedom from 
vibration obtained in the latter case. In 
the exhausting of wood-working refuse, 
shavings, etc., the latter arrangement 
would obstruct the passage of the shavings 
into the fan. It is, of course, im- 
practicable where the centre line of the 
main exhaust pipe to the fan is a con- 
tinuation of the fan-shaft axis, but in the 
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system described it will be seen that the 
iping arrangement readily admits of it. 
he discharge opening is rectangular and 
tangential to the body of the fan, and it 


is advantageous to fit it with a fine water- 
spray, the water from which, becoming 
well mixed with the dust by the action of 
the vanes, helps to deposit it in the out- 
side collector. The fan, which ought to 
be provided with an access door in order 
that any sediment or obstruction may be 
cleared away periodically, can be either 
belt-driven or direct-driven by motor (see 
Fig. 1), using some form of flexible 
coupling to take up any error in align- 
ment. The latter method is preferable, 
requiring as it does a much less platform 
space. In the system described it will be 
observed from Fig. 1 that advantage has 
been taken of the fact that large windows 
cover one end of the room in which the 
fan is placed, the brick pillar between two 
adjacent windows being utilised as the 
main support for the steel fan platform, 
and a pane of one of the windows removed 
to allow the fan discharge to pass 
through. The motor should have about 
20 per cent. reserve power, that it may be 
able to meet any additional work in the 
way of new machines added to the system, 
and should be enclosed as a protection 
from dust. 

(e) There are several forms of outside 
collectors in use, probably the simplest 
being a pit or box into which the dust is 
blown, being allowed to settle by gravity 
alone. Another form is that of a pit or 


sump, the bottom being filled with water 
to arrest the dust, but the author’s ex- 
perience of this is that the water surface 
ls very soon covered over with a layer of 
dry dust, and the collector then becomes 
non-effective. Probably the best form is 
that of a teak shed standing in a large 
galvanised iron trough, the front of the 
shed being provided with a double filtering 
screen of moderately fine linen gauze, 
backed up by a layer of hemp matting 
with }-in. square mesh (as shown in Fig. 
2). A perforated copper pipe is laid across 
the top of the shed inside, with the per- 
forations directed towards the screen. 
The pipe being supplied with water, there 
is a continuous sheet of spray forced 
against the screen, trickling down the face 
into the trough, and on its way gathering 
the dust from the discharged air which is 
passing through the screen. The dust is 
washed down into the trough as a fine 
mud, and may be removed from time to 
time. If there is no sand-blast chamber 
to exhaust, and very few machines to be 
served, there is no need for a collector, 
the dust being simply blown into the air. 

In the laying out of the piping, care 
must be exercised that the areas of the 
various mains and connections are such 
that a fairly uniform velocity of air is 
maintained in them all. A fall in velocity 


Fig. 3. 


at any part of the system results in a con- 
sequent deposit of dust. On this basis 
the area of the main as it enters the fan 
must be equal to the sum of the areas of 
all the active branches and connections 
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lus the reserve. In a system accurately 
aid out in this way, the intensity of the 
suction in the service pipe farthest away 
from the fan is practically equal to that 


in close proximity to it. The junctions of 
the service-pipes and branches should be a 
bend in the direction of suction in every 
case. 

With regard to the arrangement of ser- 
vice-pipes to the various machines, this 
depends in a great measure on what posi- 
tion the room occupies in which the 
machines are placed. The author favours 
the overhead service, as the main can be 
safely laid along the beams carrying the 
countershafting of the machines, and the 
vertical service-pipe is easily accessible 
and out of the way of the operator. 
“Catch pits” should be provided on the 
underside of the piping near every 
junction of a branch with the main, and 
at intervals along the main. This allows 
of access for cleaning purposes and re- 
moval of obstructions. The service-pipe 
is carried to such a point on the machine 
as will be most convenient for the fixing 
of the special hood or guard, and where 
it is not likely to be disturbed at any 
time. There are instances of flexible 
piping being used to connect the hood on 
the machine with the overhead branch, 
and it is possible that this method is an 
efficient one in particular cases; but the 
author is of opinion that in the great 
majority of cases which the different 
types of grinding machines present, the 


straight metal pipe will be found to be 
the handiest, more durable, and more con- 
venient, provided it is brought down to 
the correct spot on the machine. It is ad- 
visable to fit the service-pipes just above 
the hoods with a slide valve, that they 
may be shut off when not in use. 

In the designing of the hoods, each type 
of machine demands special treatment if 
all the dust given off is to be successfully 
drawn away. The remaining illustrations 
shown give a fair idea as to what is re- 
quired for the various types usually found 
in a grinding department. 

Fig. 3 shows a_ universal grinding 
machine with detachable hoods for ex- 
ternal, internal, and face grinding. In 
the illustration a side view is given show- 
ing the attachment of the junction box to 
the tray of the machine. 

Fig. 4 shows a dise surface grinder with 
two dises. The exhaust boxes under the 
dises are provided with a hinged flap, 
which allows of the discs being withdrawn 
from the spindle without interfering 
with the boxes. 

Fig. 5 depicts two large buffing wheels. 
The hoods are provided with hinged tops 
which can be thrown over out of the way, 
to allow of long bars being passed across 
the faces of the wheels. The bases are 
also made that they may be readily re- 
moved for the replacing of a wheel. 


Fig. 5. 


In the case of a sand-blast apparatus 
and acid hardening tank, a simple connec- 
tion is made between the exhaust main 
and the apparatus, in the latter case the 
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pipe being connected to the apex of a 
conical-topped chamber in which the tank 
stands. 

The following data of materials and 
construction relating to the particular 
system described may prove interesting :— 
Number of machines served, 10; fan inlet, 
19 in. diameter; fan discharge, 19} in. by 
10 in. ; nominal h.p. of motor, 9; h.p. con- 
sumed with all machines exhausting, 6.8 
(from ammeter and voltmeter readings) ; 
revolutions per minute of fan with all 
valves open, 775; average reading of 
water gauge, 14 in.; material used for 
piping, hoods, ete., No. 20 B.W.G. best 
galvanised sheet; flanges up to 8 in. 
diameter, 1 in. by 1 in. by } in. mild steel 
angle;..beyoend 8 in. diameter, 1 in. by 
1 in. by 3:in. mild steel! angle. 


— -Q-— 
EARLY IRON FOUNDING. 


Tue first find of metal was a piece of 
iron, which was discovered in the founda- 
tions of an Egyptian pyramid, and must 
have dated from more than 3,000 years be- 
fore the Christian era. The knowledge 
of cast iron, is, however, comparatively 
recent; in olden times only wrought iron 
was obtained from the ore, as indeed it 
still is in Asia and Africa. However 
skilful the ancients may have been in pro- 
ducing pig-iron, the knowledge of cast 
iron only dates from the beginning of the 
fifteenth century, and is first mentioned 
in the archives of Lille. The practical 
application of cast iron begins at the 
period when water power superseded 
manual labour for blowing the bellows. 
The art of moulding only required the 
transition from pig-iron to cast iron. 
Besides cannons, cannon balls were cast 
to replace the old stone projectiles, and 
their moulds were made of gypsum. The 
casting of iron directly from the blast 
furnace gradually opened up a wide field 
of applications. In 1685 the first cast- 
iron pipes were used for the water service 
of Versailles, followed by screwed and 
flanged pipes. In 1708 Darby, a Quaker, 
patented the system of box casting, and 
in the following year started the famous 
Coalbrookdale Foundry, which in 1780 
turned out the first cast-iron bridge. 
About the same time malleable cast iron 
was invented in France, and was much 
advanced by Reaumur, who also perfected 
furnaces, which must be regarded as the 
forerunners of the Bessemer converter, 
and by means of which the casting of 
iron was emancipated from the blast fur- 


nace process. The English cupolas, first 
mentioned in 1764, were of German 
origin. 


THE PYROMETER IN THE 
FOUNDRY. 


Amonest the advances recently made in 
foundry practice there are few more ¢trik- 
ing than the introduction ef pyrometers 
for ascertaining the temperatures at 
which metal is poured. In this, as in 
other departments of engineering, it is 
clear that varying results must be due 
to varying conditions, and that all the 


Fig. Execrricat REcoRDER. 


conditions which determine the quality of 
the castings obtained must be closely 
studied and controlled if we wish to at- 
tain to more uniform success, to improve 
the general quality of the products, and 
to reducp the proportion of “ wasters” td 
a minimum. 

Apart from the many considerations 
which enter into the work of the moulder, 
it may be broadly stated that the prin- 
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cipal factors determining the properties of 
the cast metal are its chemical composi- 
tion and the temperature at which it is 
poured. 

The importance of knowing’ within 
narrow limits the chemical composition of 
the metal employed is now widely re- 
cognised, and the facilities for obtaining 
metal of definite guaranteed composition 
have so much increased of late that we do 
not need to turn. aside from our subject 
to dwell on this aspect of the question: 
the use of pyrometers in the foundry as 
part of the ordinary routine is of more 
Boxwood Head recent origin, and sume account of what 
has so far been accomplished by this 
means may prove of interest. 
= = PS In almost every case, metal which is 

poured at too low a temperature is de- 

ficient in fluidity, and the resulting 
Boxwood Head troubles are so evident and disastrous 
that there is a natural tendency to over- 
heat the metal sufficiently to leave a safe 
margin. 

But in this case, as in others, a safe 
margin is often a dangerous thing. There 
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is always a tendency for alloys to become 
4 4 Copper Leads poorer in the more volatile and com- 
is in the fire, but chiefly, perhaps, while 
the metal is being poured. Not only is 
reach this temperature, has been allowed 
to remain longer than was necessary in 


Mica Washers bustible of the metals composing them, 
4 a tendency which is seriously aggravated 
ose by overheating. These losses (with con- 
: sequent change of composition) take place 
Denguet Steel Tube to a considerable extent while the crucible 
the wastage more rapid at the higher 

temperature, but the crucible, in order to 

the fire. The last-named trouble is not so 


Sebi marked where fresh lots of an alloy are 
Steel Sheath being made up from its elements, the 
, more volatile constituents being added 

, last, but it may be serious where scrap 

Lt 4 Platinum is being melted down, or where ingots of 
Leads the alloy used are charged into the 
crucible, or where for any reason the 
mixed metal has to remain hot for some 
time before pouring. Another evil, 
especially marked in the case of alloys 
containing aluminium or zinc, is the re- 
duction of silicon from the silica of the 
crucible, and from the casting sand, the 
| Porcelain or reduced silicon entering into combination 
Nickel Steel with the alloy and rendering it brittle. 
Moreover, the moulds are more apt to 

\  Piatinune Coil be damaged by unduly heated metal, and 
to give off vapour which forms blowholes 
in the castings. To these should be added 
the excessive contraction of the over- 
J46.7R. heated metal, and the greater length of. 

time between pouring and solidification, 

Fic. 1.—Cattenpar & Grirritns’ Pyrometer, during which segregation of the con- 
MADE BY THE CAMBRIDGE ScientiFIC INsTRU- stituents can take place. The saving of 
MENT Co,. CAMBRIDGE. fuel effected by casting systematically at 
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the right temperature, instead of over- 
heating the metal, is another point which 
should be kept in mind. 

All these considerations point clearly to 
the need for some practical method of 
gauging the temperature within the 
crucible; and of the methods so far pro- 
posed, the most sensitive, as well as the 
most reliable and convenient, is the 
platinum electrical thermometer. The 
essential feature of this instrument is a 
coil of fine platinum wire wound on a mica 
frame, and protected by a tube of fine 
refractory porcelain; this tube being 
in many cases further protected | by 
an outer sheath of steel, which is not in 
contact with the porcelain, but separated 
from it by a small clearance. When the 
lower end of the thermometer is immersed 
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The same firm make a special direct- 
reading temperature indicator (Whipple’s 
Patent), which, in conjunction with one 
of these thermometers, enables tempera- 
tures to be read off upon a scale, without 
making any calculation and without re- 
ferring to tables of values. See Fig. 2. 

Such an installation is now in constant 
use in the brass- and gun-metal foundries 
at the Royal Arsenal, Woolwich. Any 
one of the various pyrometers in use in 
the foundry can be connected up to the 
direct-reading temperature-indicator by 
means of a switchboard. 

In many applications of electrical 
thermometers, it is not sufficient to 
observe the temperature at one or more 
definite moments of time. In annealing, 
for example, it is necessary to have a 


Fic. 2.—Warppte’s Direct-Reapinc TEMPERATURE INDICATOR. 


in the molten metal, the steel sheath at 
once acquires the temperature of the 
latter, and the porcelain tube and 
platinum wire spiral likewise reach this 
temperature with hardly an appreciable 
lag. The heating of the platinum wire 
increases its electrical resistance, and so 
by means of a measurement based upon 
the resistance of the wire, the tempera- 
ture which it has attained can easily be 
read. 

The Cambridge Scientific Instrument 
Company, Limited, of Cambridge, make a 
variety of electrical resistance ther- 
mometers suitable for a wide range of in- 
dustrial operations, two forms suitable for 
foundry use being shown in Fig. 1. These 
instruments are made under Callendar and 
Griffiths’ patents, 


continuous record of the temperature of 
the annealing furnace. This result is 
achieved by using, in conjunction with an 
electrical thermometer, a Callendar elec- 
tric recorder. Such an instrument, to- 
gether with the attached thermometer 
and battery for working the recorder, is 
shown in Fig. 3. 

A continuous record can thus be ob- 
tained, drawn by a pen upon a paper- 
covered drum, so that the record is 
always open to inspection, and the tem- 
perature can at any time be read off with- 
out disturbing the registering of the in- 
strument. It can thus be seen at a 
glance whether the required temperature 
is being maintained or not. The pen is 
actuated through clock-motors, controlled 
by a simple, yet highly sensitive, system 


’ 
| 


226 


of electrical relays, so that the friction 
between the tracing point and the paper 
introduces no error whatever into the re- 
cord obtained. 

Fig. 4 is reproduced from an annealing 
furnace record obtained with a Callendar 
recorder, a marked change being shown in 
the character of the record where one 
stoker (A) went off duty and another (B) 
took his place. 

Annealing is, of course, of the first im- 


portance to the makers of armature 
stampings; or of steel castings, and 
these electrical outfits have been 


found especially valuab!e in connection 
with such work. At the works of the Roc 
Steel Castings Company, West Drayton, 
the annealing furnace temperatures are 
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MOULDING A THREE - BLADE 
PROPELLER FROM A BROKEN 
CASTING. 


By W. Perers. 

Tue following description of how we 
moulded a three-blade propeller from a 
broken casting may be of some little in- 
terest to your readers as a sample of a 
time and labour-saving scheme. The 
broken casting was an old propeller with 
only one full blade, the other two being 
broken off at the root. The diameter was 
8 ft. and pitch 10 ft. As the author only 
intends to treat this article as a 
“principle,” there will be no necessity 
for going into small details such as any 


oh CI 
col Cr 
firing - -B firing - 
t 
\ 
Hy V 
T 
i 
8 10 MIDNIGHT 2 4 6 8 10 NOON 2 
| | | | 


Fic. 4.—ANNEALING Furnace ReEcoRD MADE BY PYROMFETER. 


continuously registered by means of elec- 
trical resistance thermometers, working 
in conjunction with Callendar recorders. 
Another very elegant application of the 
Callendar recorder is in determining the 
recalescence point of steel. 

In conclusion, the work done by Messrs. 
Heycock & Neville on the melting points 
and physical properties of alloys* should 
be mentioned. This important research, 
in which many different alloys were in- 
cluded, was carried out by means of the 
Callendar & Griffiths’ electrical thermo- 
meters and Callendar s electric recorder. 


* Heycock & Neville. Chem. Soc Journ. 1890 & 
1895. Heycock & Neville Bakerian | ecture “ On 
the Constitution of the Copner-Tin Series of 
Alloys,” Phil; Trans. A., Vol. 262, 1903, 


average moulder is already conversant 
with, and which he would know was 
necessary. 

In the first place a hole was made in 
the sand about 10 ft. diameter and 2 ft. 
deep, bedded in the usual way with coke 
for vent. The short spindle with its 
socket was fixed in at the same time. 
The sweep board A, Fig. 1, was next 
attached to the spindle, the board having 
a pin on its under side. We used a 
screw with the head filed off to mark off 
a circle, the diameter suiting the lowest 
point of the blades when in position. 

After the bed was levelled up the board 
was removed from the spindle. The 


spindle being left in, the circle already 
made and shown at A, Fig. 2, was then 
divided into three equal parts. 
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Whilst the moulder was getting his 
bed ready, the pattern-maker was fitting 
into the bore of the boss a block of wood 
with a hole cut out to suit the spindle 
diameter, and also was getting ready the 
facings to make up for contraction and 
mach:ning on the boss faces. 


The broken casting was then placed on 
the spindle, care being taken to have the 
edge of the blade touching one of the 
division marks previously mentioned. 
Before releasing the crane we packed 
under the boss, and rammed hard to 
prevent settling. We then made up the 
bed at the back of the whole blade, and 
also found it necessary to make a joint 
from the boss centre to the top edge of 
the blade. This was made as a small 
drawback B, Figs. 2 and 3, and was then 


taken away to enable the casting, which 
was now the pattern, to be drawn, but 
before doing this we marked the shape of 
the blade on the bed. The pattern was 
then moved round on the spindle until 
the blade touched the next division mark, 
the former process being repeated; and 
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then again for the third one. Here the 
pattern remained until the two broken 
blades were made good in the following 
manner :—The pattern-maker had made a 
set of thickness strips and these were set 
on one of the beds, Fig. 3, which had been 
covered with facing sand, and the moulder 
then procceded as in the case of a loam 
mould, i.e., sand was filled in between 
the strips, and the shape and thickness 
of the blades was thus formed in sand; 
this was repeated for the second one, and, 
of course, the third was already formed 
by the old casting; the contraction was 
allowed for by extending the blade points 
the required amount. Clay was used on 
the point of the pattern. 

The three drawbacks forming the 
corners between the blade edge and the 
boss centre were then placed in position, 
facing sand was put all over the surfaces, 
and the cope placed on and staked. In 


our case we used a square box and staked 
the four corners. The cope was then 
rammed up, long gaggers, hooked to the 
top of the bars, being used for the deep 
parts. After removing the cope, the sand 
and strips which formed the two blades, 
and the three drawbacks were taken 
away, the pattern drawn out, and the 
drawbacks replaced, but not fixed. The 
mould was then finished of and made 
ready for drying. This was done by 
replacing the cope and using one of the 
patent air drying stoves which we have 
in use. 

The boss centre core was made in the 
usual way, that is, from a board. The 
reason for not fixing the drawbacks before 
the core is ready will be apparent, as this 
core cannot be placed in position unless 
they are moved. The spindle, which was 
still in its place, was used for setting the 
core, thus ensuring it being quite central 
with the rest of the work. The cope was 
then replaced and weighted, and after the 
runner box was fixed it was run through 
the boss and the mould was ready for 
casting. 


= 
Fig. 1. 
| 
‘ 
Fay \\ OT 
Fye. 3. 
Py 
Sas fos . 
oa B (<O) ies 
ad S7 
| 
4 “ 6 4 | 
* 
Fie. 2. 


THE FOUNDRY TRADE JOURNAL. 


sees 


vet? 


eevee 


Tae WeEtts Water TUMBLER. 


‘ 
ey 
= 
\ 


THE FOUNDRY TRADE JOURNAL. 


THE WELLS WATER TUMBLER. 


Tue Wells water tumbler, which is illus- 
trated in the annexed cut, provides a 
most effective method for cleaning cast- 
ings, giving a result superior to pickling, 
scratch brushing, or sand blasting at a 
lower cost. As there is no dust released by 
the process, the expense of dust exhausting 
ducts and exhaust fans is entirely saved. 
The tumbler revolves in a tank of water, 
the sand and dirt being washed out as 
the tumbler revolves. The water circulates 
freely through the perforation in the 
staves. Hard iron stars of various sizes, 
depending upon the class of casting, are 
kept in the tumbler, and these revolving 
with the castings being cleaned, effectively 
fettle them. 

The tumbler is made in three sizes, the 
tumbling barrel in the smallest being 2 ft- 
1 in. long by 1 ft. 3 in. in diameter. This 
is an ungeared type of tumbler. The two 
larger sizes are double-geared, the largest 
size having a barrel 6 ft. long and 2 ft. 
in diameter. 

This tumbler is, of course, suitable to 
both brass and ironfounders. It provides, 
perhaps, the best method that has been 
devised of fettling castings without injury 
or inconvenience to the workmen em- 
ployed. No dust gets into the atmosphere, 
and the process is clean, quick, and 
economical, the castings produced being 
thoroughly cleansed from all trace of sand. 
The tumbler is being placed on the market 
by Messrs. J. W. Jackman & Company, of 
39, Victoria Street, London, S.W. 


Arr Furnaces.—The favour with which 
the air furnace is being looked upon 
for regular foundry work is, according 
to Dr. Moldenke, rapidly growing. He 
says :—‘ The additional cost of the process 
is easily counterbalanced by the superior 
work turned out. One large establishment 
is beginning to make all its engine cast- 
ings in this way, and I know of many 
places where the substitution of furnace 
iron for the cupola product would mean 
longer life for castings which must be 
made out of cast iron to be used at all. 
Founders might therefore give this matter 
some attention in the near future. It 
means improving their product in that 
it keeps the metal from contact with 
the solid fuel, means less sulphur, less 
total carbon, greater uniformity in the 
metal; in fact, all the advantages which 
gun iron has over the ordinary run of 
cupola work.” 


AN ELBOW PATTERN 


Tue following is a simple method by 
which to lay out the pattern for a square 
elbow ; that is, a right angle elbow in two 
pieces, and while it is only a rule-of-thumb 
method it will be found to approximate 
so closely to a correct method, that any 
trimming after it is formed up is al- 
together unnecessary. 

Fig. 1 is not at all essential to laying 
out the pattern by this method, but is 
reproduced here to show where _ the 
different points are to be taker from. 
Fig. 2 is the pattern. 

In laying out the pattern, lay off the 
circumference and divide into four equal 
spaces, 1, 2, 3, 4, Fig. 2, and draw divi- 
sion lines a, b, ¢, laying off any lap you 
may want outside of a at each end; set 
off the length of the throat a f, Fig. 1, 
on a f, Fig. 2; the distance b g, Fig. 1, 
on b gy, Fig. 2; and the distance c; h, 
Tig. 1, on ¢ h, Fig. 2; then through the 


Fic. 1. 


points g on b g, Fig. 2, draw the lines 
i k at an angle of 45 degrees; then with a 
radius & of about four-fifths of a space 
a b, or bc, strike an are through the 
point h, which will be tangent to the lines 
ik; if this radius does not cut through 
the point h and be tangent to the lines as 
shown, it should be ehanged until it does. 

Having found the correct radius for the 
centre part use it to strike the throat 
curves through the points f and tangent 
to the lines i k as before; then after 
adding any further laps that may be re- 
quired the pattern is complete. 

The pattern can be laid out without 
the use of Fig. 1 as follows :—Referring 
only to Fig. 2, lay off the circumference 
and divide it into four equal spaces as 
before, set off the height of the 
throat on a f, as may be required; 
then set off the diameter upward from 
f to-h, divide this diameter into two equal 
spaces, and draw a_ horizontal line 1 


Fie. 2. 


through the centre, and where this line 
intersects the line b g, the points g will 
be established; then proceed as before by 
drawing the lines i h through the points g 
at an angle of 45 degrees, and taking the 
same radius strike the curves, add the 
laps and the pattern is complete. 
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HAYDOCK’S INTERCHANGEABLE 
BENCH PLANE FOR PATTERN- 
MAKERS. 


In last month’s issue of the Founpry 
Trave JourNnat, the disadvantages of the 
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the old-fashioned wooden wedge for fasten- 
ing in the iron, and a third is the lack 
of a speedy adjustment for this wedge. 

The plane illustrated herewith has been 
designed to overcome these defects. The 
body and all other cast parts are malle- 
able iron, while the working parts are 
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Fig. 1.—Haypock’s INTERCHANGEABLE BENcU PLANE. 


V-shaped core box plane were pointed out, 
and a short description of the above 
plane may be of interest to our readers, 
as it is an improvement over the old- 
fashioned pattern-makers’ loose sole plane 
for all kinds of curved work, as well as 


for semi-circular core boxes. Of course, 
47 
4 


LL 


made of mild steel, and can be used with 
ordinary single or double irons as_ re- 
quired. There is also an improved stop 
to slide in the key hole slots of the iron 
plane, which both takes up any blow or 
excessive thrust the plane may receive on 
the end of the wood sole plate, and also 


Fic. 2.—Haypock’s Bench PLANE—ELEVATION. 


the principle of having a loose sole 
fastened to wood planes probably dates 
back ever since the early days of making 
wood patterns, and cannot therefore be 
claimed as new. But it has many draw- 
backs. One of these is that the body of 
of the plane is all wood. A second is 


draws the wood sole plate tight to the 
face of the metallic stock. The accom- 
panying plan and section through the 
centre of the plane illustrates this. As 
shown in Fig. 2, one quarter turn of the 
screw J gives the iron ,},th of an inch for- 
ward or backward adjustment. The 
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ON SEcoND Ling, Fie. 1. 
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lever K adjusts the iron laterally or side- 
‘ways, whilst to set the iron tight on its 
bed the cam M is depressed. 

The V-core box plane is confined in 
its usefulness to a small semi-circular 
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for any special shape required in a few 
minutes, and one iron will work, without 
regrinding or altering in curature, five 
or six different radii; that is, a 4 in. 
radius will answer up to about 7 in. or 
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Fic. 3.--PLan or tHE Stock Sote with THE PLANE anp ApJusTMENTS REMOVED, 


core box, and could not be used for any 
other purpose. It is claimed that this 
plane will work almost any shape re- 
quired in pattern-making, and can be 


Fic. 4.—ANGULAR 
TRANSVERSE SECTION 


Fic. 5.—ANGULAR 
TRANSVERSE SECTION 
on First Ling, Fic. 1, 


G, : 
XG _ EVI MM 


Fic. 6. - PLAN or ADJUSTABLE SOLE. 


instantly changed or adjusted by a boy 
from flat to concave or convex-shaped 
work as required. A boy or any ordinary 
workman can make a special sole plate 


8 in. The plane can be obtained in two 
sizes, with seven wood sole plates and three 
irons ground to different radii. In addi- 
tion to doing the work of an ordinary flat 
plane, it will make core boxes up to any 
size, and can be easily adapted to innume1- 
able other shapes. 

The saving effected in time in a shop 
employing five to twelve or fifteen men 1s 
so considerable as to merit the attention of 
all firms laying one on their benches. We 
are indebted to Mr, E. Haydock, of 15, 
Goldschmidt Street, Chorlton-on-Medlock, 
Manchester, the inventor of the plane, for 
the above particulars. 
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Tue Grapine or SoutrHerNn Pic-Iron.— 
The Southern States of America produced 
during 1903 some 2,138,125 tons of 
foundry pig-iron, or practically half of 
the 4,409,023 tons produced in the entire 
United States. Southern iron is sold 
under the following grades, and while 
silicon is not guaranteed it usually runs 
about as follows :-——No. 1 silvery, 4 to 5 
ee cent.; No. 2 silvery, 3 to 4 per cent. ; 
No. 1 soft, 3 per cent.; No. 1 foundry, 
2.75 per cent.; No. 2 soft, 2.50 to 2.75 
sd cent.; No. 2 foundry, 2.35 per cent. ; 
No. 3 foundry, 1.80 per cent.; No. 4 
foundry, 1.75 per cent., although it often 
runs much higher; gray forge, 1.35 per 
cent.; mottled, 1 per cent.; white, 0.50 
per cent. The silvery, soft, and No. 4 
foundry are distinctively Southern grades 
and are distinguished by the dense silvery 
appearance of the fracture. Some of the 
leading furnaces in the South, however, 
are also willing to sell strictly by analysis, 
guaranteeing as follows :~-Silicon, over 3 
per cent. ; sulphur, not over 0.05 per cent. 
Silicon, 2.50 to 3 per cent.; sulphur, not 
over 0.05 per cent. Silicon, 2 to 2.50 per 
cent. ; sulphur, not over 0.05 or 0.075 per 
cent. Silicon, 1.50 per cent. and under; 


sulphur, not over 0.075 per cent. 
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YOUNGS’ WORM SCREW PULLEY 
BLOCK. 

Tue illustration shows a patent worm 
screw pulley block, manufactured by the 
well-known manufacturers of lifting. and 
hoisting machinery, Youngs’, whose works 


Younes’ Worm Screw Putcey Brock. 


are in Ryland Street, Birmingham. 
The special feature of this worm screw 
pulley block is that it is automatically 
self-sustaining, without the aid of the 
usual ratchet and pawl and spring. The 
ratchet and pawl alone are unreliable, 
and this has caused some to attach a 


spring to the pawl to keep it in the 
ratchet wheel; but the spring also gets 
out of order, with the result that the 
load frequently runs away and causes 
great danger to those working the blocks. 

Youngs’ patent worm block brake 
consists of two cams turned on the 
worm spindle, which fits into two 
brass segments held in the front 
end of a brake box by a cap. In 
the back end of a_ brake box is 
a split cone ring, which fits on to a cone 
which is cast on the bracket. When lift- 
ing the load the brake box remains 
stationary, being held by the frictional 
contact of the split cone ring on the in- 
side of the brake box, whilst the cams 
driving forward carry the brass segments 
freely round in the brake box. 

Immediately hoisting ceases the back- 
ward pull of the load operates the cams 
and expands the segments, wedging them 
against the side of the brake box, which 
is held stationary by the frictional con- 
tact of the split cone ring on the brake 
hox, and thus sustains the load. To 
lower the load the hand chain is pulled 
in the reverse direction, when the brake 
box is carried backward with the spindle, 
and the friction at the periphery of the 
split cone ring (which is just sufficient to 
sustain the full load) being easily over- 
come by the pull on the hand chain, the 
load descends. This arrangement renders 
the brake entirely automatic in its action, 
and correspondingly easy in its working, 
as the fractional brake-power is always in 
direct proportion to the weight which is 
being lifted, whilst the entire absence of 
springs, ratchets, and pawls removes all 
sense of insecurity and doubt, and 
renders the block more safe, and at the 
same time more easy and reliable in its 
working. The arrangement is working in 
several foundries. 


o—— 


Coxe Specirications.—‘ We all know,” 
says Dr. Moldenke, “that too much 
sulphur is detrimental. We also know 
that it is not the appearance or 
the name of a coke that makes its good 
melting qualities. Even the tough look- 
ing by-product article is now recogn 
as first class, if it is of the proper com- 
position, and the burden of the cupola 
be arranged to suit its structure. A com- 
mittee is at the present time being 
formed in America to study the question 
of a standard foundry coke, issue specifi- 
cations for the purchase of this standard 
with penalty and bonus for variations 
therefrom. So in a short time this issue 
will be dealt with and bring much good 
to the foundryman.” 
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MELTING PLANT FOR BUENOS 
AYRES WESTERN RAILWAY. 


Tue annexed illustrations show a melting 
plant, recently supplied by Messrs. George 
Green & Company, of Crosshills, Keigh- 
ley, for the Buenos Ayres Western Rail- 
way Company's new Liniers workshops. 
The installation comprises a pair cf 
“Rapid Economic” cupolas, with charg- 
ing platform and a 20 ewt. pneumati- 
hoist for raising the coke and iron to the 
charging platform. The contract further 
included two Root’s patent blowers, direct 


THE FOUNDRY TRADE JOURNAL. 


233 


The most distinctive feature of this 
cupola lies in the tuyeres. These tuyeres, 
(see Fig. 2), are each capable of re- 
gulation by means of the sliding lid which 
is fitted, which is a distinct advantage, 
as the supply of blast to each row of 
tuyeres may be regulated at will to suit 
individual requirements, or when nearing 
the end of a blow the top and middle 
row may be entirely closed in rotation, 
and the blow completed by the bottom 
row alone, which avoids the deleterious 
effect, as in an ordinary furnace, of blow- 
ing cold blast against the melting iron, 


Raitway Company. 


coupled to Westinghouse electric motors 
with the necessary cast iron blast pipes. 

The cupolas supplied are capable of 
melting four tons an hour. Their total 
height from the ground is 24 ft. 8 in., 
and the height to the charging hole is 
18 ft. 6 in. The outside diameter of the 
shell is 3 ft. 6 in., and the inside dia- 
meter at the tuyeres 1 ft. 8in.. The cubic 
feet capacity is 401, and the total weight, 
exclusive of bricks, is 4 tons 15 ewt. The 
fire brick lining weighs approximately 
8 tons. 


Fic, 1.—MeEtrtine PLant at THE LinieRS SHOPS OF THE BUENOS AYRES WESTERN 


Burtt sy Georce Green & Co., KEIGHLEY. 


which is the cause of the metal not being 
sufficiently fluid towards the end of a 
blow. 

The diffused blast arrangement ob- 
tained by these tuyeres secures an entirely 
even combustion throughout the melting 
zone, by means of the air entering prac- 
tically around the whole circumference of 
the melting zone, which results in a very 
large saving of fuel, combined with ex- 
tremely rapid melting, producing an ex- 
ceedingly hot and fluid metal, soft and 
uniform in texture, -most desirable 
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features in machine castings. This, of 
course, is invaluable for producing the 
lightest as well as the heaviest castings. 

The principle of distributing a soft blast 
evenly, as in this cupola, tends to preserve 
the life of the lining, and dees not chill 
tke slag and bung up the tuyeres. 

Tests of the cupolas sent to Buenos 
Ayres are not available, but it is instruc- 


Fic. 2. 


tive to quote some results obtained at the 
Otley works of the Bremmer Machine 
Company, Limited. This cupola was a 
smaller sized one, melting 3 tons per hour. 
The test was as follows :— 

Cwts. of coke to 1 ton iron (inclusive 
of bed), 1.95 ewt. 


Cwts. of coke to 1 ton iron (exclusive 
of bed), 1.41 ewt. 

Total iron melted, 6 tons 21 ewt. 

Time taken to meit, 2} hours. 

Coke for fusion, 94 ewt. 

Coke for bed, 33 ewt. 

Total coke consumption, 13 ewt. 

Metal running down in minutes after 
blasting, 11 minutes. 

Size of blower, No. 2 Roots. 

Revolutions per minute, 400. 

Mean pressure of blast, § lb. 

Cubic feet of air per ton of iron melted, 
41,221. 

The Bremmer Company further state 
that French coke was used, and that the 
metal was extremely hot from start to 
finish. Allowing for about 2 ewt. of coke 
that had dropped through the bottom at 
the finish of the blow, these figures show 
a net consumption of fuel of about 8 per 
cent. of the iron melted. 

Similar plants to the above have been 
supplied by Messrs. George Green & Com- 
pany to various parts of the world. 
Another recent and very similar plant to 
the one in question has been supplied to 
the Patent Axle-Box and Foundry Com- 
pany, Limited, Birmingham, a 20 ewt. 
hydraulic cupola hoist being substituted 
instead of the pneumatic hoist described 
above. A smaller plant consisting of two 
cupolas has quite recently been supplied 
to Messrs. Booth Bros., Dial Ironworks, 
Stourbridge, for making boot protectors 
and nails. The first half of this plant has 
now been working two or three months, 
and Messrs. Green & Company have re- 
ceived instructions to duplicate it as 
quickly as possible. 


Srrarace.—_-‘ J. W.,” Glasgow, writes : 
—In a recent article I read “ Allow } per 
cent. for strainage.” Please explain the 
meaning of the expression. 

We understand the word strainage to 
mean, when used in connection with 
foundry practice, the tendency of the cast- 
ing to become larger than the pattern, due 
to the liquid pressure at the time of cast- 
ing. Castings are frequently thicker than 
the pattern. If the weight of the casting 
is computed by the dimensions on the 
drawing, and the pattern is made to the 
drawing, then } per cent. of the computed 
weight should be added to the estimated 
weight so as to obtain the actual weight. 
In short, the above expression means the 
weight which must be added to the esti- 
mated weight to obtain the actual weight 
of the casting. 
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IMPACT TESTS ON METALS.* 


By A. E. Seaton, or Lonpon, anp A. 
JupeE, or BrrMINcHAM. 


Considerable movement has been made 
of late towards the establishment of a 
shock test for metal conducted on a 
smaller scale than is the custom with 
axles, for instance, where the full-sized 
article is tested. The authors are 
strongly of opinion that progress in this 
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direction is taking place still too slowly. 
Although this question is of greater in- 
terest to the forgemaster than to the 
foundry man, the following remarks are 
applicable to all sorts of metals, and apply 
especially to brass or bronze castings, etc., 
as they are frequently required to stand 
shock. The shock tests made by the 
authors of this paper have been carried 
out in an apparatus, designed by the 
authors to require, as a rule, more than 
one blow to produce fracture. Such 
apparatus, as shown in Fig. 1, consists 
assentially of a weight of 6 lbs., arranged 
to drop freely through 24 in. on to the 
test-bar, Figs. 2 and 3, which rests on 
fixed supports 3 in. apart. The test-bar 
is 4 in. long, so that there is half an inch 
overlap at each end. After each blow 
the test piece is reversed. In the authors’ 
opinion the apparatus to test the endur- 
ance of a material under shock should 
not be one in which the sample is frac- 
tured at the first blow, although they 
admit that for some purposes such a test 
may be instructive. 

At present everybody makes tension 
tests, and trusts more or less to them 
alone. One takes up an advertising or 
scientific article on, say, “ Special Nickel 


* Abstract of paper read before the Institution 
of Mechanical Engineers. 
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Alloys,” suitable for doing all sorts of 
wonderful things, and the first thing one 
is expected to be impressed with is the 
superior tensile and elongation results. 
One has occasionally yielded to the temp- 
tation to use such alloys for which a ver 
big price has been paid, but they have 
usually proved no better servants than 
ordinary material. It is sometimes stated 
that ordinary mild _ steel (say 
“Admiralty ” grade) is not good for cer- 
tain purposes, but that a_ particular 
“special” steel is perfectly safe, etc., be- 
cause the elastic limit and tensile strength 
are somewhat better. 

How much is this tensile strength and 
elastic limit thereby raised? The answer 
is—anything from about 5 to 30 per cent. 

This increased percentage must be a 
mere trifle for such articles as are sub- 
jected to stresses or shocks of an unknown 
effective magnitude. But, nevertheless, 
it is certain that such treated steel is 
suitable for its purpose, and it is evident, 
therefore, that something far more im- 
portant has been contributed to the 
original qualities of the material than the 
mere improvement in tensile properties 
to account for it. To anticipate a little, 
it is because the shock strength is im- 
proved several hundred per cent. as 
against the insignificant increase of, say, 
30 per cent. at most in the tensile strength 
and elastic limit. 

The following are the tests that can be 
made on most pieces of metal, steel in 
particular :-_(1) Tension and elongation. 
(2) Compression. (3) Cross-bending. (4) 


Fic. 4.—FRAcTURE OF PISTON-RODS. 


Hammering out to a point or thin edge. 
(5) Fatigue by gradual reversal of stress 
either by bending in one plane or by rota- 
tion. (6) The same, but with the stress 
uniformly distributed over the section, 
as suggested by Professor Osborne Rey- 
nolds. (7) Impact on unnotched bars. 
(8) Impact on notched bars. (9) Chemical 
analysis. (10) Micro-analysis. There may 
be variations of the above. The general 
uses of steel may be divided into three 
main: groups :—-(a) Work subject to 
steady loads only, such as_ buildings, 
tanks, etc. (b) Work subject to recur- 
rent loads at intervals, such as bridges, 
ete. (c) Structures subject to rapidly 
repeated loads of one kind, all more or 
less suddenly applied, as with bolts and 
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studs, rails, ete. (d) Structures subject 
to alternating loads, such as in the fixed 
and moving parts of machinery in general. 
For the first two there is no doubt that 
the tension test is a good and sufficient 
one, as the predominant stress is certainly 
pure static tension, but it will be insufh- 
cient for the very heterogeneous groups 
(ec and d). The question may then be 
asked, which of the tests in the above 
long list is really a true universal gauge 
of the suitability of a piece of steel for 
any purpose it may be put to? As a help 
to answer this question, attention may 
be drawn to the following analysis of 
stresses in the steel parts of an up-to-date 
steam-engine of moderate size :— 


Constant tension _... am 
Constant tension and compression 
0 
(range 1.30 
Constant tension and shock _... 
Alternating tension and compression with 
Repeated tension (froma constant to max.) 
with shock ... ons 
Miscellaneous and doubtful _... 
Total ... one ons 100.00 


It will be seen that 87.6 per cent. of 
the whole engine is subject to more or less 
shock, while pure tension forms an in- 
significant percentage of the total stress. 

Referring again to the steam-engine, 
there are important parts, such as the 
piston-rods and _ connecting-rods, that, 
under ideal conditions of working, are 
subject mainly to direct alternating 
stresses. When, in the majority of cases, 
a piston-rod gives way, it breaks at the 
end through the line A B, Fig. 4, and not 
through the smallest area C D, supposing 
that happens to be less than the area at 
the bottom of the thread. In fact, it is 
dislocated through a section where the 
effect of repeated blows can accumulate. 
There is undoubtedly, in addition to the 
suddenly applied steam loads, a series of 
true though comparatively minute blows 
(with proper adjustment) arising from the 
necessary siackness in all the bearings. 

The authors also instance a case in 
which some studs were broken in which 
the working stress probably never ex- 
ceeded 23 tons, and certainly could not 
have exceeded 4} tons per square inch. 
In no case did the rate of variation of 
the stress exceed 350 per minute. With 
a range of stress anything below about 
114 tons per square inch, and with 1,880 
reversals per minute, it should be im- 

ossible to break. such steel 
ar. The total number of varia- 
tions in six particular cases of the 
broken studs ranged from 3,240,000 to 
15,400,000, which represents, after all, 


only a short life of a few days in the case 
of some modern engines. It seems as if 
the reason can only be shock, that is, a 
number of minute blows more or less per- 
sistently applied. 

Reverting to the question, “Is there 
for groups (c and d) in particular one 
comprehensive test?” The following ap- 
pears to be the practical answer : 

“Simple Tension ” is not. 

“ Bending ” is not sufficient. 

“Tmpact” on plain bars is doubtful— 
certainly too tedious if without 
distortion. 

“Reversal of stress” by either method 
(before described) is fairly good, 
but 

“Tmpact on a notched-bar’ 
all. 

First, because it appears to be a gauge 

of the preponderant stress. Secondly, 


is best ot 


Actua Line OF FRACTURE By 
SHock. 


White = Ferrite. Dark = Pearlite White = Ferrite. 


Dark Prarlite, 
Fic. 5.—Minp Cast Fic. 6.— 
STEEL (PeABLITIC) Forecep 
Heat-TREATED. ADMIRALTY 
(PEARLITIC 
2.5.) 


because experience shows that with ab- 
solute certainty there is always good 
enough ductility when there is a good re- 
sistance to shock. 

It must not be concluded that the 
factors of elastic limit, ete., are despised, 
but since the forces that cause breakage 
are in practice far below the elastic 
limit in magnitude, and, moreover, as 
the factor of safety is quite arbitrary and 
the same in no two pieces of machinery, 
it seems to the authors that the cart is 
put before the horse to a great exent. 

Opinions differ as to the best means of 
making the impact test, but, on the 
whole, the consensus of opinion appears 
to be that it should be made with a 
machine that breaks at one blow, and at 
the same time measures the energy ex- 
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pended in breaking the specimen. M. 
¥rémont thinks that breaking by a series 
of blows gives results that are similar to 
those from a static bending test, that is, 
they are more a gauge of ductility and 
tensile strength than of resistance to 
shock. The authors are not with him in 
this opinion, provided that the blows are 
not heavy enough to produce material 
bending. 

From the very many bars that have 
been tested by them they have found the 
number of blows to produce fracture is a 
fair gauge of the toughness or anti- 
brittleness. But there is no relation 
whatever between this result and the ten- 
sile results except. what has previously 
been mentioned, namely, that if the im- 
pact result is good the elongation is sure 
to be good too, but, on the other hand, 
metal showing high tensile strength and 
good elongation may be useless to resist 
shock. 

It has been said previously that the 
maximum shock strength for the parti- 
cular grade of steel containing 0.25 per 
cent of carbon is about thirty blows as 
gauged by the authors’ machine. Although 
thirty may be a fair figure, such steel 
cannot be relied upon to give this always. 
With the usual factors of safety con- 
sidered by authorities to be sufficient, 
they find that for those parts subjected 
to more or less shock, there is a grave risk 
of them breaking under the modern con- 
ditions of high speeds. The authors 
have no hesitation in venturing the 
opinion that the comparative immunity 
from failure that does exist in machinery 
is due to the liberal data on which the 
designer usually bases his calculations and 
to the “extra allowance for practical pur- 
poses’ that creeps in all designs, thus 
bringing up the real factors of safety to 
a figure considerably higher than that 
primarily intended to be used. 

The majority of steel users require that 
they shall be able to use an ordinary steel 
as supplied to them, and without anneal- 
ing, tempering, or other heat treatment. 
The authors, therefore, urge that the 
engineer should demand of the steel 
maker a greater attention on his part to 
produce and supply the ordinary grades 
of steel with a more uniform “shock ” 
quality. 


Microscopic Researches. 

Dealing with the results of their micro- 
scopic researches, the authors state that 
since in a “saturated” steel the line of 
fracture is necessarily through pearlite, 
an exceedingly brittle substance compared 
with ferrite, the natural conclusion is 
that the line of fracture will be in all 


cases through as much pearlite as it 
possibly can. There also appears to be 
yet a prevalent idea that fracture of any 
kind takes place more or less along the 
crystalline grain junctions. 

In the series of photographs, Figs. 5 
to 8, the dark areas are pearlite and the 
white areas ferrite. The dark line run- 
ing through the field is the actual line of 
fracture under shock. These _photo- 
graphs lead to the following conclusions :— 

First, that in any grade of steel of the 
range under consideration, the line of 
fracture does not go through as much 
pearlite as possible; further, that it dis- 
tinctly avoids doing so, but really goes 
through as much ferrite as possible. 

Secondly, that fracture through the 
ferrite crystalline junctions is extremely 
rare, and really is practically always 
through cleavage planes. 

The authors have also observed that the 


Actua Line or Fracture SHocK. 


White = Ferrite Dark = Pearlite. - White = Ferrite Dark = Pearlite. 

(Fic. 7.—Mitp Cast 

STEEL (PEARLITIC) 
NorMAL. 


Fic. 8.—MILp Cast 
Sree. (PEARLITIC) 
NorMAL, 


fracture appears to follow an erratic 
course both in saturated and under- 
saturated steels; in the latter the con- 
trolling agent is evidently the ferrite, but 
in the former the reason is obscure. 

It will thus be seen that by the first 
statement above, there is a contradiction 
to the second natural conclusion arrived 
at (above), that fracture would of neces- 
sity take place through a maximum of 
pearlite. 

There is also an apparent contradiction 
to the first nt conclusion that in- 


creased‘ brittleness is the outcome of an 
increase in the quantity of pearlite. To 
this latter it is obvious, of course, that 
there is no real contradiction, seeing that 
carbon is the only variant. 

The authors have plenty of articles 
broken by what they believe to be shock, 
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and there appears to be a perfect identity 
between the microscopic appearance of 
the fracture of these articles and their 
test-bars broken by shock. 

The results are summarised as follows : — 

(1) Impact test-bar fracture is through 
ferrite, and has no slip-bands. 

(2) Fractured bolts, etc., show no draw- 
ing out or slip-bands. 

(3) Alternating stress (rotating) test- 
bar fracture is through ferrite, with 
external slip-bands in profusion, and in- 
ternal slip-bands sometimes visible; but 
there is no drawing out of crystals. 

(4) Tension test-bar fracture is accom- 
panied by slip-bands in profusion, and 
with the crystals very drawn out. 

(5) Fracture by direct intermittent 
stress is highly improbable. 

In the foregoing, the subject matter 
has been strictly confined to the strength, 
etc., of steel in its natural condition, or 
that condition produced by the compara- 
tively slow cooling process of ordinary 
manufacture. The shock strength of 
“treated” steels, however, is a matter 
of equal, if not greater, importance. The 
authors have not had the time nor facili- 
ties for conducting a complete series of ex- 
periments with these steels, but they have 
done quite sufficient to be assured of the 
fact that the shock strength of oil- 
quenched mild steels particularly is not 
increased a mere matter of 20 per cent., 
as in the case with the tensile strength, 
but on an average 500 to 600 per cent. 
more than the shock strength of the 
natural steel in its best condition. 


-O---— 


THE COMPOSITION OF ALLOYS. 


Orprxary brass, consisting of two parts 
of copper and one part of zinc, is too soft 
for general use; its resisting power is 
small, and it is suitable only for orna- 
mental purposes. 

An alloy having three parts of copper 
and two parts of zinc may be rolled into 
bars and plates. By adding about 1 per 
cent. of tin an alloy capable of resisting 
sea water is obtained. So it enters 
largely into maritime construction, being 
used, among other purposes, for all the 
machine accessories of warships exposed 
to sea water. 

While the ordinary condensing tubes 
have a composition of 70 per cent. of 
copper and 30 per cent. of zinc, the 
British Admiralty requires a metal hay- 
ing 70 per cent. of copper, 29 per cent. of 
Silesian zinc, and 1 per cent. of tin. The 
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boiler tubes are composed, on the con- 
trary, of 68 per cent, of copper and 32 
per cent. of zinc. 

There are a great variety of bronzes. 
That required by the British Admiralty 
for propelling screws and for all castings 
for warships contains 87 per cent. of 
copper, 8 per cent. of tin, and 5 per cent. 
of zinc. The metal having 90 per cent. 
of copper and 10 per cent. of tin is 
stronger, but is not suitable for this use. 
The addition of a certain proportion of 
zine is necessary. A harder alloy contains 
84 per cent. of copper and 16 per cent. of 
tin. 

In many cases durability is of more im- 
portance than tensile resistance; for ex- 
ample, for bearings. In this case an alloy 
of 79 per cent. of copper and 21 per cent. 
of tin is employed. By adding a slight 
proportion of phosphorus the metal also 
becomes very hard. But this has the in- 
convenience of becoming brittle by heat. 
Much care is necessary in melting it, and 
repeated fusion diminishes its quality. 
Cold, it can be drawn out into wire. It 
enters into the preparation of the blades 
of screws, bearings, pump rods, etc. 

Bronzes are much improved by the in- 
troduction of ferro-manganese, which has 
the effect of rendering the metal denser 
and more homogeneous by deoxidising the 
oxides of copper mechanically interposed. 

Of white metals there are a_ great 
variety, each maker extolling his own 
formula. Among those the most in use are 
the Parsons, the Babbits, the Fenton, the 
Stone, and the Basilens alloys. A short 
time ago the Babbits white metal was the 
most employed, in particular for bearings. 
The most approved formula had 10 parts 
of tin, one part of copper, and one part of 
antimony. A very good alloy is obtained 
by forming a mixture of six parts of tin 
with one part of copper, and another of 
six parts of tin and one part of antimony, 
and then uniting the two mixtures. 

The Parsons metal is composed of 68 
parts of tin, 30.5 parts of zinc, one part 
of copper, 0.5 parts of lead. It is used 
for fittings and bearings, but is not very 
suitable for the last-mentioned use. 


The foregoing is a translation from 
“Revue de Chimie Industrielle. 

oOo —— 
Mr. Jown McLaren, of J. & H. 


McLaren, Midland Engine Works, Leeds, 
and Mr. George Craddock, of Geo. Crad- 
dock & Company, of Wakefield, recently 
gave evidence before Mr. Chamberlain’s 
Tariff Commission, 
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TRADE TALK. 


Tue P1G-1RON Associa- 
tion has advanced the prices of pig-iron. 


Tue Carnrortnh’ Hematite Iron Com- 
pany, Limirep, have recently put another 
furnace into blast. 


CHADWICK ENGINEERING CoMPany, 
Limitep, has been registered with a capi- 
tal of £2,000. 


Tue Wrekin Founpry, Limitep, Wel- 
lington, Salop, is to be offered for sale by 
public auction shortly. 


& Company has been 
turned into a limited company with a 
capital of £30,000. 


Tur Lea Founpry, Darwen, Lancashire, 
belonging to Messrs. J. and R. Shorrock, 
has been offered for sale. 


Tue Revsen CuamBers ENGINEERING 
Works, Dartmouth Street, Birmingham, 
were the scene of a sale last month. 


Messrs. A. Sparrorp & Company’s In- 
PERIAL Toot Works, Brown Street, Shef- 
field, was recently damaged by fire. 


Cowan’s Limitep, have changed their 
London address from 82, Victoria Street, 
S.W., to 4; Queen Victoria Street, E.C. 


Mr. Ricnarp Lewis’ foundry at Aber- 
dare, South Wales, was recently the scene 
of a fire, doing damage, it is reported, to 
the amount of £4,000. 

Messrs. O. Benpatt and L. H. Ben- 
DALL, ironfounders, Lawford, Essex, trad- 
ing under the style of O. Bendall & Son, 
have dissolved partnership. 

Tue Crype Steet Works, Sheffield, of 
Messrs. Samuel Osborn & Company, was 
recently the scene of a fire. The damage 
was not very serious. 

Mr. J. Curxp, of 108, Claremont Road, 
Liverpool, W., has been appointed sole 
British representative for Messrs. Eugen 


Blasberg & Company, of Diisseldorf. 


Messrs. Mackay Brotners, who have 
now completed the fitting out of their new 
shipbuilding yard at Alloa, are about to 
start work on their first contract. 


Messrs. East & Nernew’s Works, at 
Greet’s Green, West Bromwich, which 
were known as the Staffordshire Foundry, 
are, it is rumoured, shortly to be re- 
started. 

Lovpvon Brotuers, Limitep, has keen 
formed with a capital of £40,000, to ac- 
quire the business cf engineers, carried on 


by Loudon Brothers, at 39, West Camp- 
bell Street, Glasgow. 

J. W. Jackman & Company, Limitep, 
engineers, with whom are the British 
Buffalo Forge Company, have removed 
their offices from Market Street to 1, 
Princess Street, Manchester. 


Messrs. H. Batpwin and J. Tuomas, 
brass and iron founders, Burnham, Bucks, 
have dissolved partnership. They traded 
under the style of Baldwin, Thomas & 
Company. 

Messrs. F. H. Urry and W. Haypow, 
mechanical engineers, Church Street, Is- 
lington, London, N., trading under the 


style of W. Haydon & Company, have dis- 
solved partnership. 


Messrs. W. J. Perry anp H. A. Ayzert, 
electrical and mechanical engineers, Ful- 
ham Road, and Pelham Street, Chelsea, 
S.W., trading under the style of Perry & 
Aylett, have dissolved partnership. 


Tue Park Gate Iron anv Street Com- 
pany, Limirep, Rotherham, will shortly 
start their new blast furnaces. These new 
furnaces are of considerably increased 
capacity as compared with the old ones. 


Mr. J. Wappineron has severed his con- 
nection with Messrs. E. Waddington and 
J. B. Waddington, engineers and iron- 
founders, Barrow-in-Furness, who traded 
under the style of Joseph Waddington & 


Sons. 


Tue next general meeting of the Verein 
Deutscher Eisenhiittenleute is to be held 
in Diisseldorf on December 4, when Prof. 
Meyer will read a paper on “Large Gas 
Engines,” and Prof. Dr. F. Wiist on “The 
Classificacion of Foundry Pig-iron.” 


Tue thirty-third annual dinner of the 
Newcastle and District Association of 
Foremen Engineers and Mechanical 
Draughtsmen was held recently. Lord 
Armstrong presided, and Mr. W. A. 
Woodeson, President of the Association, 
was in the vice-chair. 


Movuntrorp, & Company, 
Limitep, of the Thorns Chain and En- 
gineering Works, Brierley Hill, Stafford- 
shire, who are the owners of the Cambrian 
Chain and Engineering Works, Llan- 
trisant, contemplate transferring their 
Brierley Hill Works to Llantrisant. 


Excise, anp Borer Company, 
Limitep, has been formed with a capital of 
£25,000, to acquire the business of W. H. 
Northcott and E. Frampton, carried on 
as the General Engine and Boiler Com- 
pany, at Hatcham Iron Works, New Cross, 
5.E. 
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Mr. Litre has lately founded 
a new works in close proximity to Mond’s 
new Gas-Producer Works, near Birming- 
ham. In the new works a considerable 
saving is expected to be effected in power 
by using Mond gas. Messrs. Little 
& Sons’ works will be employed in the 
manufacture of elevating and conveying 
specialities. 

Tun WestincHouse Eecrric 
AND Manvuracturing Company, Limirep, 
give the following particulars covering 
orders received during the past three 
years :—Orders received during the year 
ended July 31, 1902, £932,000; during the 
year ended July 31, 1903, £1,657,114; 
during the year ended July 31, 1904, 
£927,336. The company has _ taken 
orders during the first three months of 
the current year aggregating £311,000. 

THe American Car anp Founpry Com- 
PANY have, it is reported, acquired a site 
in Trafford Park, Manchester, for the pur- 
pose of erecting large works for the manu- 
facture of railway wagons and carriages. 
This company, it will be remembered, has 
just undertaken a contract for the supply 
of the railway carriages for the Baker 
Street and Waterloo Underground Rail- 
way in London. All these carriages will 
be built and finished at the new establish- 
ment in Trafford Park. The company ex- 
pect to have the workshops erected and 
the necessary equipment installed and to 
commence delivering the finished carriages 
early in March. 

Granam, Morton, & Company, Limitep, 
of Leeds, have made the following offer to 
the Armstrong College of Science, New- 
castle-on-Tyne :—Recognising, as we do, 
the importance of the movement, which 
has for its aim the combination of practi- 
cal and theoretical training for our young 
men attending British universities, we are 
pleased to offer to such as have obtained 
the B.Sc. in engineering, a two or three 
years’ course in_practical work in our 
drawing office. We are also prepared to 

ay a small remuneration, commencing at 
Toe. per week first year, 20s. per week 
second year, and £2 per week third year, 
to applicants appointed to the vacancies 
that may from time to time occur here. 

Messrs. W. Sisson & Company, who 
have been in business in Gloucester since 
1889, have formed a limited liability com- 
pany under the stye of W. Sisson & Com- 
pany, Limited, and are now commencing 
the erection of new works of considerably 
increased size. The works are to be erected 
close to the main line from Gloucester to 
Birmingham, on a piece of ground about 
43 acres in extent. The works will cover 
about half an acre, and they comprise two 
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bays of 174 ft. and one bay 162 ft. in 
length. The two longer bays provide ac- 
commodation for the boiler shop, machine, 
fitting, and erecting shops, and the third 
bay has two floors, the lower being for 
stores, tool room, and the general office, 
and the upper for pattern-making shop 
and drawing offices, etc. 


COMPANY NEWS. 


Lonspate Iron anp Steen’ Com- 
pany.—Dividend of 5 per cent. 


Bett Brotrners.—Interim dividend at 
the rate of 5 per cent. per annum. 


Monxs Hatt & Company.—Interim divi- 
dend of 5 per cent. for the half-year ended 
October 31. 


Attpays & Onrons.—Net profit of 
£8,178. Dividend on the ordinary shares 
of 5 per cent. 


Tuos. ALLAN & Sons.—Dividend of 5 per 
cent. to be paid on preference shares, and 
2} per cent. on ordinary shares. 


Mripitanp Iron Company.—Profit is 
£4,041 5s. 8d. Dividend on ordinary 
shares 5 per cent. for the year. 


Ricuarp Horxsspy & Sons.—Net profit 
of £18,265. Dividend at 6s. per share, 
free of income-tax, on ordinary shares. 


Joun & Epwin Wricut.—Profits for the 
year, £5,349. Dividend on the ordinary 
shares at the rate of 8 per cent. per 
annum. 


British WestincHouse ELectrric AND 
Manuracturine Company.—To July 31 
last profits £50,550. After providing for 
debenture and loan interest, a balance of 
£2,809 remains. 


Snotts Iron Company.—Net sum at 
credit of profit and loss account at Septem- 
ber 30 last (including the balance brought 
forward from 1903), after deducting of de- 
preciation, and setting aside £1,500 as a 
reserve for extraordinary repairs and pay- 
ment of an interim half-yearly dividend, 
profit is £10,485. Preference shares 44 
per cent.; ordinary shares 3s. per share. 


BITUARY. 


Mr. H. Brownsworp, of Heaton Moor, 
formerly an ironfounder at Heaton Norris. 


Mr. Hersert Le Neve Foster, of 
Temple Row, Birmingham. The deceased 
was formerly connected with the Shelton 
Company. 
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Admiralty Dockyards. 


The following, selected from numerous letters, are eminent 
testimony as to the quality of our celebrated “A.A.A.” Coppee 
Foundry Woke, carefully selected, and despatched in sheeted 


wagons. 
From’ THOMAS LAKE & SONS, Barnstaple. 
Barnstaple, October sth, 1904. 
Please send us a truck of your BEST QUALITY FOUNDRY COKE as before The last 
lot was of first-rate quality. Please let us have the same kind, and much oblige. 


From J. T. M. WILSON, Esq., Southampton. 
Southampton, October 24th, 1904 
Kindly forward a:.other truck of Coke, about the sameas last. Iam very pleased with it 


From PECKETT & SONS. Bristol. 
Bristol, October 25th, 1904. 
We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating thar we are very pleased with it, as we find we get sounder and 
cleaner castings, more free from blow-holes and other defects, than we formerly did. 


From MOUNTFORT PHILLIPS & Co., Liantrissant. 
Llantrissant, October 25th, 1904. 
In reference to the Foundry Coke you have been supplying us with for the last six months, we 
have very great pleasure in letting you know that it has given every satisfaction, and that our Works 
Manager and Workmen give it the highest praise. 


From THORNEWILL & WAREHAM, Ltd., Burton-on-Trent, 
Burton-on-Trent, October 25th, 1904 
We have pleasure in stating that the Foundry Coke you have supplied to us is equal, if not 
superior, to any we have obtained elsewhere, and has given us perfect satisfaction, 


From SAXBY & FARMER, Ltd., Chippenham (Wilts). 
Chippenham, October 26th, 1904, 
We are in receipt of your favour of the 24th inst. addressed to our London House, and in reply 
beg to say that we have been using your Coke for some considerable time past, and have always 
found it to bea first-class Foundry Coke, turning out good soft castings. 
The melting properties we consider good, as the following will show ; Average weight of Coke 
per ton of Iron melted being 2$ cwts. 


From JOHN SHEARMAN & Co., Ltd., Cardiff. 
Cardiff, October 27th, 1904. 
We beg to acknowledge receipt of your letter of the 24th inst., and in reply have pleasure in 


stating that we have found your Coke to be of excellent quality, and far superior to any other we have 
used 


We have no hesitation in recommending it to anycne for Foundry and gencral use, 


Elders Navigation Collieries,.».Cardiff. 


As supplied to the 
British . . 
i 
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PRICES OF METALS. In the Cleveland district the following 
are the nominal rates current for cast 
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Tel, Addre:s: 


“CHERRY, BEVERLEY.” 
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FOUNDRY 
On Gn 
Admiralty War Office 
List. List. 
OF EVERY DESCRIPTION. 


Evans's Unbreakable Stamped _ ny Ladle Bodies. 


JAMES EVANS2Co 
MAKERS 
MANCHESTER _ 


JAMES EVANS & Co. 


FOUNDRY REQUISITE MAKERS, 
BLACKFRIARS, MANCHESTER. 


Send for New Illustrated List. From 28 Ib. to 25 Tons, post free. 


; 
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MOULDING-SAND 
MIXING MACHINE. 


Does more and better work in 

one hour than can be done by 

two mea in ten hours in the 
ordinary way, 


ADVANTAGES. 

1.— Requires very small driv- 
ing power.— One H.P. 
for 2 tons per hour. 

2.—It accomplishes a great 
amount of work in a 
very short time. 

3.—Durable. Repairs are 
hardly ever necessary. 
4.—The outlay is insignifi- 
cant in proportion to the 
results, and is soon re- 
covered by the enormous 

‘ saving in wages and 

Money to be got but he can’t see it. better castings. 


Ironfounders or their Managers invited to see the Machine at Work. 


J. BAGSHAW & SONS, Ltd., BATLEY. YORKS , ENG, 
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New Centrifugal < < 


Sand Mixing ror 
MOULDING 


Machine... SAND. 


ILLUSTRATION OF NO. 1 SIZE. 


This Machine has been recently improved and has a 
capacity of 5 tons per hour. 


~ Both for the FINE QUALITY of sand and QUAN. 
TITY PRODUCED it is found they are preferred by 
moulders to the other types of mixing machines in use. 


23, College Hill, LONDON, Eng. 


TELEGRAMS: ‘“‘COLLOQUIAL, LONDON.” 
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The McClelland Patent 


SAND MOULDING MACHINE 


Revolutionises WILL SAVE 
Foundry Work by FROM 
Simple and Direct 
Methods Satisfac- 70°), to 
tory to both Em- IN COST 
ployers and 
OF 


Moulders. 
MOULDING. 


Type A.— Power Operated Carriage run under Rammer, Mould Rammed, Carriage Returned 
and Box Lifted, all Automatically. Arrarged for one or two men to work continuously. 


NO OTHER SAND MOULDING MACHINE HAS THE SPEED. 
SIMPLICITY AND STRENGTH OF THIS. 


TURNS OUT BETTER MOULDS AND CASTINCS THAN BY HAND. 


THE SAFETY TREAD 


15, BARBICAN, LONDON, E.C. 


Telephone, 5646 Bank. Telegraph, “ Unslipping,” London. 
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SITUATIONS VACANT & WANTED. 


FOREMAN MOULDER seeks  en- 

gagement ; 35; competent in producing 
sound work, engine, electrical, tool, repetition, 
and jobbing ; euergetic and experienced in 
handling men ; qualifications will bear stricé 
investigation ; non society.— Apply Box 
FOUNDRY TRADE JOURNAL, 165, Strand, 

Ais 


FOR SALE. 


GANISTER, 
CUPOLA BLOCKS, 
FIRE BRICKS, 
FIRE @LAY, 


Silica Bricks, Tuyeres, Stoppers, 
Nozzles, &c.,&c. Steel Moulders’ Com- 
position, Silica Cement. 


J. Grayson Lowood & Co., Ltd. 
DEEPCAR, near Sheffield. 


Telegrams: ‘‘ Lowood, Deepcar.”’ 


FoR SALE,—The Patterns, Drawings, 

and Templets, with particulars of well- 
known and widely used Special Machinery, 
suitable for Heavy Foundry. Price £500 
nett. — Apply “ENGINEER,” care of THE 
FOUNDRY TRADE JOURNAL, 165, Strand, 
London, W.C. 


+OR SALE.—Foundry Blowers, No. 6 

“Baker's” Pressure Patent Blower for 

two tons per hour; No. 9 for 2} tons, 10 in. 

outlets ; No. 4 Roots’ Blower, for six tons per 

hour, outlet 12 in. ; one Lloyd’s Fan, 8 in. 

outlet. The above are practically as new.— 
Address, J. Ligut, Wolverhampton. 


OUR PERSONAL ATTENTION 
AND LONG EXPERIENCE 


is at your dispo-al, should you entrust us 
with the development or economical 
production of your invention. 


Stamping in Brass, Steel, Germa» Silver, 
Aluminium, Toolmaking, Repetition Work, &c. 


PHILLIPS & HINE, 


Toledo Stamping Works, 


ASTON BROOK ST., BIRMINGHAM. 


AIR COMPRESSORS 


DRIVEN BY -STEAM, BELT, OR ELECTRICITY. 


3H 


Catalogues Free on 


ue 


Application. 


HORIZONTAL & VERTICAL. 
Single Stage & Compound Types. 


PATENT SAND BLAST 
‘BROADHEATH Ne 


SAND BLAST APPARATUS for cleaning large & small Castings, either stee!, iron or gun metal. 


SY}UOW ZI p 
YIOM yy? Y 


Bul 


Tilghman’s Patent Sand Blast Company, Ltd., 


BROADHEATH near MANCHESTER. 
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PNEUMATIC TOOLS 


OF ALL DESCRIPTIONS. 


HASELER-INGERSOLL 
“AXIAL”? VALVE. 


CHIPPING & RIVET- 
TING HAMMERS. 


DRILLS for all 
classes of Drilling 
and Tapping, as 
supplied to the 
leading Foundry 
and Engineering 
Firms. 


Kir Compressors, 


Any Capacity or Pressure. 


Complete Installations 
quoted for. 


Write for Catalogue No. 5. 


Telegraphic Address: 
**Enyan, London.” 


THE 


INGERSOLL*SERGEANT 
DRILL @CO., 
114, QUEEN VICTORIA STREET, LONDON, E.C. 


Sole Agents—J. MACDONALD & SON, 9, York St., Glasgow. 
Leeds, Newcastle, Manchester, Birmingham. 
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CHARLES D. PHILLIPS’ | [ror an purposes. 


: REGISTERED AND IMPROVED 


FOUNDRY CORE OVEN 


Indispensable in any Foundry using small Cores. 


The trade 


tions on application. 


WILLIAM OLSEN, 


‘ Wellington Street, HULL. 


A 
Will bring you a Specimen Copy of the 
BRITISH 


Machinery Gazette 


Published Monthly, 
And containing Offers of 
10,000 LOTs 


Registered No. 356,812. 

Fitted with a Slow Combustion Stove with Of New and Secondhand 

MACHINERY OF ALL KINDS 
Outside Dimensions Sf. 4in. x Sft. Gin. x 5fl. It will save you Time and Money. 


Specially Reduced Price, £18. 


CHARLES D. PHILLIPS, | BEANLAND, PERKIN & CO., 


Emlyn Iron Works, NEWPORT (Mon.). North Eastern Works, LEEDS. 


YOUR 


Handsome Covers for Binding Volumes I., HL, and V. can 
now be had from 


Messrs. DUGON, Ltd., 
24, Worship Street, London, E.c. 


Price, 18. 6d. each. Postage, 3d. extra. 


Volume III., bound complete with index, 5s. 10d. post free. : 


| 
| 
<> 
Supplied, Wee | 
| : 
: 
| 
| 


xii THE FOUNDRY TRADE JOURNAL. 


> 


WIRE 
STRAIGHTENER 
The Best 
Saves its own cost in 


BLAKE KNOWLES’ STEAM PumP WORKS, 


Telegrams: 179, Queen Victoria Street, London, E.C. Telephones 
STEAMPUMP, Nat., 5087 Bank. 


G,P.O., 
SHID FOR LATEST CaTaALOGu a. Cental. 


HUB NOT THROWN AWAY 


when our 
ECONOMY BRUSH: 


is worn out, because you can place 
fresh layers of Steel Wire on it 
yourself. 


Used on Emery Grinders are found 
invaluable for 


CLEANING CASTINGS. 


Many other uses are always being 
found for them. 


The Special Wire does not lay down or break off. 
Sizes, 15 inches diameter down to 8 inches. 


J. W.&C. J. PHILLIPS, College Hill, LONDON. 


Lowponw: Published by the ietors of the Founpry Co., Ltd., Russell-street, W.C., and 
_ Printed by Horace Cox, Windsor House, Bream’s Buildings, E,C. 
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THE \RON AND STEEL RECORD. 


Vol. 6, No. 32, AUGUST 18, 1904, Price SIXPENCE Net 


CONTENTS: 
BRITISH FOUNDRYMEN’S ASSOCIATION 
PORTRAITS OF 
HALL - - 43 
NOTES ON OF FURNACES - 44 
THE SELECTION OF MOULDING SAND_~ - 
NOTES AND OBSERVATIONS ON CAST-IRON” - 47 
CHEMICAL SPECIFICATIONS FOR PIG-IRON - 53. 
THE ENGINEER IN THE FOUNDRY - be . 59 
PIG-IRON AND ITS ELEMENTS - . : 62 
Correspondence. Queries.; Among the Foundries. Notes. 
Metal Chart. 
London: 


THE FOUNDRY PUBLISHING CO., Ltd., 


104, Great Russell Street, W.C. 
AGENTS : 


BRADFORD: DARLINGTON : HUDDERSFIELD : 
Walker & Wilson, Charles H. Pickles, 
2, Park Lane, Pack Norse Yard, 
MIDDLESBROUGH : 
Joseph Parkin 


ee & Bridge Street West. 
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NO SMOKE! .. 
. . LESS FUBL! 


You can burn anything with one of Gregory and Foster’s Smoke 
Consumers, without any smoke. 


FREE TRIALS Givawn. 
PROBLEM SOLVED. 


Adopted by His Majesty’s Government at Woolwich, Enfield, 
and all the leading firms throughout the country. 


and FOSTER, 


23, Brookshy Street, London, N. 


THERE is now NO EXCUSE 


‘For not properly drying cores without burning them, Exact results obtained where 
BRISTOL’S RECORDING THERMOMETERS are installed. 


Many thousands in operation for all purposes. 


BRISTOL RECORDERS, 
23, College Hill, 
LONDON, E.C. 
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THE \RON AND STEEL RECORD. 


Vol. 6, No. 33, SEPTEMBER 18, 1904, Price SII 


CONTENTS: 
PIG-IRON SPECIFICATIONS” - 
BRITISH FOUNDRYMEN’S ASSOCIATION  - 


PORTRAITS OF PIONEERS— -* 
TX.—ALDERMAN RICHARD WILLIAMS, LP. - gi: 

ANNEALING CASTINGS BY POWDERED COAL . 93 

PIGIRON IN ITS COMMERCIAL ASPECTS. - : 98 


CURVED PIPE MOULDING MACHINES 101. 


PIG-IRON SPECIFICATIONS OF THE BRITISH - 
THOMSON-HOUSTON COMPANY ~ - - 105 


Correspondence. Queries. Among the Foundries. Notes. 
Metal Chart. 


London: 
THE FOUNDRY PUBLISHIN@ 00., Ltd., 


104, Great Russell Streety W. c. * 
AGENTS: 


BRADFORD: DARLINGTON: SWUDDERSFIELD : 
HH. M. Trotter & Co., Walker & Wilson, | Charles H. Pickles, 
Pe Court, Kirkgate. “ Park Lare, Pack Horse Yard. 


GLASGOW : MIDDLESBROUGH: 
Wm. Holmes & Co., Ltd., | 
9, Mitchell 


Parkin, 
4, Bridge Street West. 
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SMOKE CONSUMERS. 
SMOKE! 


You can burn anything with one of Gregory and Foster’s Smoke 
Consumers, without any smoke. 


TRIALS 


: Adopted by His Majesty’s Government at Woolwich, Enfield, 
and all the leading firms throughout the country. 


GREGORY and FOSTER, 


23, Brookshy Street, London, N. 


THERE is now NO EXCUSE 


For not properl age cores without burning them, Exact results obtained where 
BRISTOL’ CORDING OMETERS are installed. 


Many thousands in. operation for all. purposes. 


- — 


BRISTOL RECORDERS, 
23, College Hill, 
LONDON, E.C. 
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OCTOBER 20, 1904. [Price SIXPENCE Net. 


EDITORIAL & ADVERTISEMENT OFFICES: 
165, Strand, London, W.C. 


6, No. 34.] 
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CLIMAX” 
CORE-WIRE 
STRAIGHTENER. 


The Best 
Foundry Tool 


ever invented. 


ma Saves its own 
cost in three 
months. 


Blake Knowles’ 


Steam Pump Works, 
179, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegrams: ‘‘ STEAMPUMP, Nat., 
London,”’ -P.0., 1720 


SEND FOR LATEST. CATALOGUE. 
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Bol. 6, No. 35. NOVEMBER 19, 1904. 


[Price SIXPENCE. Net. 


EDITORIAL & ADVERTISEMENT OFFICES: 
165, Strand, London, W.C. 
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“CLIMAX” 


CORE-WIRE 
STRAIGHTENER. 


This illustration shows the Rods emerging from the machine all 
straightened and ready for use again. 


WORTHINGTON 


PUMP COMPANY, LTD., 
153, Queen Victoria Street, London, E.C, 
SEND FOR LATEST CATALOGUE. 
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DECEMBER 15, 1904. {Price SIXPENCE Net. 
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EDITORIAL & ADVERTISEMENT OFFICES: 


mol. 6, No. 36.) 
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165, Strand, London, W.C. 
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“CLIMAX” 
CORE-WIRE 


STRAIGHTENER. 


‘This Miustration shows the Reds frets the machiée 
? straightened and ready for use again. 


WORTHINGTON 
PUMP COMPANY, LTD. 


453, Queen Victoria Street, London, E.C. 
SEND FOR LATEST CATALOGUE. 
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PLASTIC CAST-IRON. 


A BRITISH MANUFACTURE. 


Greatly superior Never works loose, 
to any American can be filed 
Metallic Cement. and machined. 
Invaluable to Indispensable 
Foundrymen. for Repair Work. 
In 14 Ib. tins, A Working 
1s. 6d., nett, per Ib., ~ Sample of x Ib., 
as. 6d., post free. 


carriage forward, 


The PLASTI-KION 


_ ALBANY BUILDINGS. VICTORIA ST., LONDON, S.W. 


Modern Foundry Practice DEMANDS FAN BLOWERS 
“BUFFALO” Blowers are the best. Highest Efficiency. Low 
First Cost. Weed no Attention. Few Moving Parts. 


Ring Oiling Bearings. Catalogue upon request. 
VICTORIA 8T., 


BUFFALO FORGE COMPANY, aw. 
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(Limited, 


Engineers & Specialists 


Pridmore& Farwell Motilding Machines. 


Whiting Cupolas. 

‘Steele Harvey Brass Melting Furnacés. 
Millet Core Ovens. | 

Wadsworth Core Making Machines. 
Globe Tumbling Barrels. : 

Battle Creek Pneumatic Sand Screéns. 

Whiting Air Hoists. + 
Ding’s Electro Magnetic Separators. © 


VULCAN. FLUX. LYGODIN. 
STEEL CEMENT. 


CARBORUNDUM FIRE SAND. 


39, Victoria St. London, 


Branches: 
MANCHESTER : GLASGOW : 


1,’ Princes Street, 60, St. Enoch Square. 
BIRMINGHAM: 12, Cherry Street. 


Loxbdon : Published by the Proprietors of the Fotupky Pustisninc Co., 135, Strand, 


W.C.,. and Printed ‘by Love & Matcomsonx, Lrp., London & Redhill. 
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